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Enhanced Metal Prices and the 
Foundry 


It is not unusual for us to receive requests 
from men starting up in business on their own 
account as non-ferrous founders, for a range of 
equitable prices per pound they should charge 
for their castings. The happenings on the 
London metal market early this week show how 
impossible it is to supply actual figures, even 
though—which is seldom the case—the actual 
nature of the castings were described. The 
recent rather alarming advances in the prices 
of copper, tin, spelter and lead are ascribed to 
the announcement of the Government’s rearma- 
ment expenditure, but in truth it is not this 
factor, per se, but the multitudinous reactions 
therefrom. The London Metal Exchange is the 
central market of the world, and other entrants 
in the international race for rearmaments cover 
their anticipated requirements by purchases on 
Whittington Avenue. There is some doubt as to 
whether the rise is due to true demand or mere 
speculation. Those best informed insist that the 
rises in prices were due to the entry into the 
market by very many smaller buyers, anxious to 
cover their requirements. The statistical situa- 
tion is undoubtedly against the buyer, but 
because of the existence of ample reserves of raw 
material in the form of ores in Rhodesia, 
Australia, and elsewhere, it is merely a question 
of months before the needs of the market can 
be met for tin, copper, lead and zinc. 

The foundry industry is a more important con- 
sumer of these metals than is generally realised, 
and concerns the making of propellers, plumbers’ 
castings, valves, marine and household fittings. 
The industry, therefore, can place orders of a 
magnitude capable of influencing market condi- 
tions. Some of the firms, however, are definitely 
in competition with other materials, of ferrous 
and organic origin, and they will view any 
rocketing of prices with a good deal of concern. 


Especially is this true of firms endeavouring to 
meet the competition arising from synthetic 
resin products and the like. The immediate 
result will be in the direction of using more 
secondary material and less virgin metal, until 
such time as the “lag ’’ is made up. The scrap 
market is not so well organised as Whittington 
Avenue and many scrap merchants are content 
to keep the selling prices in relation to thiose 
at which they bought and do not immediately 
correlate them with the prices of the virgin 
metal contents. It is here that the value of good 
internal metallurgical control will show up to 
advantage, though we admit that an experienced 
practical man can very accurately assess the 
results to be obtained by mixing what the lay- 
man or the scientist would judge to be ill-assorted 
serap. 


The Shape of Things to Come 


The two outstanding events of last week— 
the opening of the British Industries Fair and 
the defence expenditure and loan proposals— 
make a singular contrast, the one is designed to 
show overseas and foreign buyers what we can do, 
and to encourage export trade, while the other 
not only reflects the doubts and uncertainties 
which encompass Europe, but seems likely to 
strain our industrial system to a point that will 
leave little room for export trade for some years 
to come. However, the Fair has made a very 
brave show and provides an excellent opportunity 
of showing progress. In the products of the 
foundry this is undoubted, and nowhere more 
evident than in modern finishes, particularly 
enamelling. At the same time, foundries would 
be well advised to study the developments in 
light sheet-metal domestic products. The defence 
proposals produced no serious criticism from the 
parliamentary opposition, and everybody is 
agreed as to their necessity. The magnitude of 
the scheme came as a shock, however, and there 
is little doubt that rearmament will become an 
important factor in industrial recovery. It will 
stimulate employment and wages, and increase 
purchasing power. It will do for us what Ger- 
many’s scheme did for her. But it will have to 
be paid for in part by increased taxation, which 
will further help the hardening tendency of 
prices. From the immediate industrial point of 
view the most immediate effect of the defence 
scheme will be on labour and materials. The 
effect of unprecedented demand is already obvious 
in some quarters and difficulties are being ex- 
perienced with regard to raw material supply. 
Shortage of labour, however, is the factor ulti- 
mately limiting production. With almost every 
plant working to capacity, competition in the 
ordinary sense disappears, and under these con- 
ditions the ordinary limits to co-operation cease 
to be operative. Would it not be to the best 
interests of the industry as a whole to form some 
means whereby the maximum benefit may be 
obtained for all, instead of competing for a 
limited supply of raw materials and labour on 
a basis which must ultimately depend on price? 
With a boom likely to last for a few years, is 
this not the time for the industry to stabilise 
its arrangements for training of men, and for 
technical development of processes and materials ? 
If it fails, it will show a measure of failure to 
learn from the past. 


dD 


. 
2 
j 
= 
wit 
4 


Heat Insulation 


DISCUSSION BY THE INSTITUTE 
OF FUEL 


At a meeting of the Institute of Fuel held 
in the rooms of the Chemical Society at Burling- 
ton House, Piccadilly, London, on Wednesday, 
February 10, Prof. C. H. Lander in the chair, 
a Paper on “ Heat Insulation: the Selection of 
Suitable Materials for Various Purposes ’’ was 
presented by Mr. J. S. F. Garp (see Revizw 
for February 12.) The following notes are from 
the discussion. 


Dr. T. Barratt, referring to Mr. Gard’s re- 
searches on the influence of size and configuration 
of pores upon the thermal conductivity of insulating 
substances, suggested for consideration a substance 
known as “ Aerogel,’’ which was a processed water 
glass, and which could be prepared so that it 
possessed exceptionally small pores. It offered 
advantages in use at high temperatures, and would 
withstand 1,500 deg. Fah. without apparent break- 
down of structure. Experiments in the United 
States had shown that the gel could be made to 
contain pores of dimensions of 0.1ln (roughly 
1/250,000th of an inch), and in that state its thermal 
conductivity was actually 10 per cent. less than that 
of still air. Unfortunately, there were not many 
materials, available in any quantity, which were 
suitable for very high temperatures, by far the most 
important up to now being kieselguhr, which con- 
sisted almost entirely of silica, with a melting point, 
when pure, of more than 3,000 deg. Fah. Dr. 
Barratt mentioned the use of bricks of prepared 
diatomaceous earth for the insulation of an. open- 
hearth steel furnace. Some of the difficulties in 
connection with high-temperature insulation were 
due to the fact that no real insulator by itself 
would withstand a temperature greater than about 
2,000 to 2,500 deg. Fah., so that composite insulating 
materials had to be employed. Then provision must 
be made to avoid serious chemical action between 
the components, and high stresses leading to crack- 
ing and separation at the joints due to differences 
in the coefficients of expansion. The coefficient of 
expansion of silica increased very rapidly with tem- 
perature until it reached about 1,200 deg. Fah., and 
above that temperature its coefficient of expansion 
remained almost constant. So that if its temperature 
could be maintained at above 1,200 deg. Fah., there 
would be very little expansion in the various parts 
of the brick, and therefore, mechanical stresses and 
resultant cracking, and so on, would disappear. 

Dr. Saunpers said he had thought that, as 
insulation was almost entirely a matter of porosity, 
one could not do better than use a material having 
as large a percentage of pore space as possible, the 
pores being filled with air and having a conductivity 
approaching as nearly as possible that of air. The 
idea of producing materials having very small pores 
in order to reduce the conductivity to below the 
normal conductivity of atmospheric air seemed to 
offer distinct possibilities, and it must be borne in 
mind that the lower the heat conductivity of 
insulating materials the less was the quantity it was 
necessary to use. 

Dr. G. E. Foxwett said that one very valuable 
advantage of insulation was that it often prevented 
air entering a structure, such, for instance, as the 
front of a coke-oven regenerator. He had seen many 
coke-oven regenerators which had opened slightly 
during use so that one could see the hot material 
inside. By providing insulation one could not only 
improve the efficiency of the coke-ovens, but could 
also prevent the air leaking up, and he asked if 
there were available plastic insulators which could 
be put on after a coke-oven was built, and which 
did not require a tie in front of them. 

The AvuTHor, replying to some of the points 
raised in the discussion, said concerning the materials 
used for high-temperature insulation, that he was 
still using a certain amount of diatomaceous earth or 
kieselguhr, but was trying to obtain a bond with 
ceramic materials, and he believed that that, coupled 
with the reduction of the size of pore, would give 
improvements. His company had burned kilns-full of 
such high-temperature insulating bricks at 1,350 
deg. C. (more than 2,450 deg. Fah.). Commenting 
further upon pore size, he pointed out that if the 
size of the pores were reduced, the number of pores 
must be increased in order to secure a given density 
or apparent density in the brick. Thereby the brick 
was weakened mechanically, inasmuch as the cell 
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FOUNDRY TRADE JOURNAL 


Wetting, Adsorption and 
Searching 


In connection with their Paper, ‘‘Capillarity as 
a Factor in Foundry Practice,’ which was pre- 
sented to the Glasgow Conference of the Insti- 
tute of British Foundrymen, the authors, Pror. 
PortEviIn and Dr. Bastien, now write :— 

The authors readily admit that the subject 
dealt with is rather entering the sphere of 
physics, had it not been envisaged in its en- 
tirety from the point of view of its réle in 
foundry practice. It is precisely for this reason 
that they thought it useful to explain this in 
order that they should not be misunderstood by 
foundrymen. This particular study of the réle 
of the skin of aluminium has involved experi- 
ments and mathematical developments which 
would appear superfluous to certain individuals 
and that it can be allowed to be put on one side 
in a general examination. It is necessary to 
remember the final part played by capillarity 
in life’ and “‘ searching (abreuvage). This 
latter phenomenon caused difficulty in transla- 
tion and in understanding, as was pointed out 
by those taking part in the discussion. On this 
occasion the words ‘wetting ’’ (mouillage), 
“adsorption ’’ and ‘searching ’’ (abreuvage) 
were mentioned, and they must not be con- 
founded. 

Wetting is the property of adherence in a 
liquid and a solid, which makes the liquid spread 
itself over the surface of a solid, which it finally 
covers—a glass, really clean and well degreased, 
or a metal in the same condition, is wetted by 
water, alcohol and by oil, but not by mercury ; 
greasy glass is not wetted by water, etc. : 

Adsorption is the property associated with a 
solid capable of inducing at its surface an in- 
crease of concentration of a dissolved body or of 
a gas and of retaining them; thus the tissues 
adsorb certain materials, such as charcoal adsorb- 
ing gas; this property is exhibited in a high 
degree by animal black. In foundry sands the 
clayey matter adsorbs colouring matter, and 
this property is utilised in sand testing. The 
adsorption of a dissolved body by a solid implies 
wetting of the solid by dissolution, but wetting 
does not necessarily involve adsorption. Wet- 
ting relates to the solvent and adsorption the dis- 
solved body. This is exactly what Mr. Faulkner 
pointed out when he said that this phenomenon 
was designated by the same word in English and 
French, and was obviously distinct from “‘ abreu- 
vage ’’—searching. 

Abreuvage (searching) is the name given by 
foundrymen to a phenomenon leading to a cast- 
ings defect (scabbing); the liquid metal pene- 
trates into the pores of the mould, much as water 
into a sponge, with the result that the casting 
joins itself with a mixture of sand and metal 
corresponding to the portion of the mould which 
has been searched by the metal. For this to 
happen it is necessary for the metal to wet the 
mould. 

This elaboration has seemed necessary to the 
authors in order to prevent confusion of thought, 
and they thank those who took part in the dis- 
cussion, and hope that this reply will be 
satisfactory. 


(Concluded from previous column.) 


walls were very thin. So that there were dis- 
advantages in reducing pore size beyond certain 
limits. He did not know of any satisfactory plastic 
material for application to the fronts of coke-ovens. 
The trouble was differential expansion. The better 
anything was insulated, of course, the less was the 
windage effect. The most that the wind could do 
was to reduce the surface temperature to that of 
the air. That meant that there was a bigger tem- 
perature gradient across the wall, and the maximum 
increase of transmission through the wall could be 
calculated mathematically. 
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Random Shots 


There is a general hue and cry afoot for scrap 
iron, of which there seems to be a general 
shortage once again. If the bath manufacturers 
could be persuaded to organise an intensive pub- 
licity campaign and give away a bath with every 
box of bath soap purchased at the grocer’s (for 
one week only), the large scrap merchants would 
be only too pleased to come and remove the old 
one. What a good pile of scrap could be gathered 
in one week in London’s older suburbs, for in- 
stance. Bed and breakfast houses might he 
persuaded to deliver up the old iron bedsteads 
and replace them by, let us say, new models in 
bakelite, to be given in exchange (for one week 
only) for coupons from early morning packets of 
tea. There must be hundreds of old iron-bed- 
steads being used as garden fences in the country, 
to say nothing of lucky horseshoes over the 
cottage doors and domestic irons put on one side 
in favour of the electric iron, and now being 
used to prop open the kitchen door on windy 
days. Surely with a National Scrap Week the 
shortage could quickly be rectified. 

As for steel scrap, Art, at least, would lose 
nothing if all the steel furniture made in the 
last ten years were to be scrapped. 

* * * 

Talking of scrap iron reminds one of the 
hundreds of tons of iron exhibits that are stored 
up in museums all over the country. The Tower 
of London has in safe custody a magnificent col- 
lection of wrought iron in the form of armorial 
exhibits. But it would be ashame to let the scrap 
dealers hear of this, as it constitutes about the 
only free exhibit there! 

There is also a surprising amount of iron still 
jealously guarded by different museums in 
Sussex, relics of the days when that county was 
the Black Country of England. In the grounds 
of Lewes Castle there are two pigs of ancient 
iron—in fact their size suggests that they are 
probably ‘‘ sows.’’ The piece of railing taken 
from Saint Paul’s churchyard and exhibited in 
the same grounds suggests another source of 
scrap for the iron-snatcher, and the authorities 
would do well to watch Saint Paul’s railings next 
New Year’s Eve, lest there be a few foundrymen 
amongst the Scottish revellers. 

* * * 

How many foundries now-a-days make that old- 
fashioned domestic ‘‘ gadget ’’ called an ‘‘ egg 
iron’? A friend spent a great deal of time and 
trouble looking for one in the big London stores, 
and finally procured one in an amusing way from 
the stores department of a small foundry in the 
heart of the country in Belgium. He was re- 
minded of this on seeing quite a good selection’ 
of them amongst the domestic antiques in the 
Lewes museum. It would be interesting to know 
how many foundries still make them in England. 
By the way, being a mere man, what do the 
women use such a funny looking object for? It 
only looks good for a husband-slosher, and as 
such it might be well not to enter into a too 
extensive research upon the matter. 

* * * 

As a precaution against that annual Industries 
Fair cold, ‘‘ Marksman ’’ suggests a dose of a 
good core oil night and morning. A course of 
Durax, Beemax, or some other excellent pick- 
me-up might be advisable. Firms who make 
safety-first products for machine minders might 
devise a special chest protector for stand minders. 


MAaRKSMAN.”’ 


Rolling Stock for London Transport 

An order for new surface-line rolling stock, the 
value of which considerably exceeds £1,000,000, has 
been placed by the London Passenger Transport 
Board with the Gloucester Railway Carriage & 
Wagon Company, Limited. The order is for 401 
cars, which will be built at the company’s works 
at Gloucester. 
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The British lron and Steel Federation 
ANNUAL DINNER IN LONDON 


The annual dinner of the British Iron and 
Steel Federation was held last Thursday night 
at Grosvenor House, Park Lane, there being 
nearly 1,200 members and _ guests present. 
Sir W. Charles Wright, Bt., K.B.E. (President), 
occupied the chair, the principal guests being the 
Rt. Hon. Sir Robert Horne, K.C., M.P., 
and the Rt. Hon. Winston Churchill, C.H., 
M.P. Other guests included the Rt. Hon. 
the Earl of Dudley, M.C., the Rt. Hon. Lord 
May, K.B.E., Mr. A. K. McCosh, Sir Andrew 
R. Duncan, M. A. D’Heur, the Rt. Hon. Lord 
Rutherford of Nelson, O.M., Sir William J. 
Firth, Sir W. Benton Jones, Mr. A. J. Grant, 
Sir Harold Carpenter, Ph.D., F.R.S. (President, 
Iron and Steel Institute), Mr. James Henderson, 
Mr. B. Talbot, Mr. John Craig, C.B.E., Dr. 
A. M’Cance (President, West of Scotland Iron 
and Steel Institute), the Rt. Hon. John Hodge, 
P.C., Col. W. Tozer (Master Cutler), and many 
others. 


The tron and Steel Industry 
The Rt. Hon. Winston CHURCHILL, proposing 
‘““The Iron and Steel Industry,’ recalled his 
association with the iron and steel industry 
when he was at the Admiralty and later when 
he was in charge of the Ministry of Munitions 
during the war, during which time he had 


Rr. Hon. Str Ropert Horne, K.C., M.P. 


made many friends some of whom, he was 
pleased to see, were present on this occasion. 
Many changes, however, had taken place since 
then. ‘The iron and steel industry had’ sur- 
mounted’ ten years of depression and he had 
been told that some £40,000,000 or £50,000,000 
of capital in the industry had been written 
off as a dead loss during that period. When 
those days had gone, confidence had been re- 
stored and he had sometimes heard it said 
that when the National Government came into 
office it gave to the nation, in itself, that con- 
fidence and sense of stability which enabled a 
revival to take place which in turn had led to 
a world revival of trade. That was absolutely 
true but it would be doing less than justice to 
those statesmen who then took that action to 
represent what occurred as merely a peaceful 
transference of power from one hand to another 
for there had been positive action which con- 
tributed greatly to the revival in this country. 
Speaking as he did with his record known, 
he said without hesitation that the introduction 
of a low tariff had had a local effect in stimulat- 
ing the revival of trade and prosperity through- 
out the country. Many benefits had followed 
therefrom. Fair prices had been maintained 


to the consumer, the export trade had not 
dwindled away; it had been sustained in spite 
of all the obstructions to world trade at the 
present time. The good relations with labour, 
which the steel trade had the right to boast 
of for a period of 60 years, had in no way 
been impaired by the introduction of the pro- 
tective duties. Moreover, we had become in 
this process very largely independent of foreign 
supplies and we found ourselves independent 
of foreign supplies of steel just at that time 
when even upon economic grounds alone it was 
highly desirable that we should prevent that 
freedom of purchase, and finally, within the 
limits of the application of the import tariff, 
we had acquired in the development of the home 
market a considerable expansion of power which 
was essential at the present time in case war 
danger should come upon us. Moreover, he must 
frankly and candidly admit and avow that many 
of those evils which were foreseen by all sorts 
of wise and eminent people had not followed 
upon the introduction of the low protective 
tariff, and we had not those rings of monopoly, 
those scenes of lobbying, those elemental exhi- 


Co. Sir W. Cuartes Wricut, Br., K.B.E., C.B. 


(President of the British Iron and Steel 
Federation). 


bitions of inertia, which it was always said would 
be inseparable from any departure from our long 
tried free trade system. Therefore he congratu- 
lated the iron and steel industry upon what 
had taken place. At the same time, he doubted 
whether things would have moved so prosper- 
ously and so smoothly if it had not been that 
the industry itself had, by forming a National 
unit, and observing a high standard of discipline, 
facilitated the whole process of supplying steel 
to the consumer. It was a great achievement 
that this immense transition from a free trade 
to a protective industry should have been 
achieved without the arrival of those evils and 
vices which had, in so many countries, been 
patently and inseparably a part of such a pro- 
cess. 

The attention of Parliament at the present 
time, continued Mr. Churchill, was concentrated 
upon the subject of National defence. Very soon 
those Members of Parliament present would he 
quitting this festive board for the purpose of 
voting a loan of £400,000,000 to provide for the 
needs of National defence. This figure of 
£400,000,000 and also the other‘ figure of 


169 


£1,500,000,000 which was associated with it, to 
be spent out of revenue and by borrowing during 
the next five years, had sensibly impressed the 
world and the Empire, and he felt he could say 
these figures had favourably impressed the world 
and the Empire. It sounded an enormous sum, 
but everything was relative, and it was necessary 
to compare this £300,000,000 per annum on the 
average with the £1,000,000,000 per annum 
which for the last three years had been spent 
upon armaments and warlike purposes in Ger- 
many. Nevertheless, he did not think this was 
an entirely fair comparison without making the 
necessary deduction, because the main source 
of Germany’s expenditure was upon her army, 
whereas in these Islands we did not need a large 
Continental army. We only needed to have x 
small army proportioned to our special require- 
ments, but he was sure everyone would agree 
that that army ought to be maintained at its 
fullest strength and be equipped with the very 
latest weapons. At the same time, it was neces- 
sary to strike a note of caution and correction 
for the benefit of some who might think that all 
that was necessary was for Parliament to vote 
the necessary money. There was, of necessity, 
an interval between the voting of the money and 
the time when munitions would begin to flow. 
In the days of the Ministry of Munitions it was 
regarded as necessary that two or three years 
must elapse—certainly two years—and therefore 
the mere willingness of Parliament to vote, as 
it had always been ready to vote, large sums of 
money towards national security did not of itself 
immediately ensure that security. There was 


Rr. Hon, Wiyston C.H., M.P. 


inevitably a lag, and whilst he did not wish to 
be regarded as a scaremonger—although he and 
others had been called scaremongers—he re- 
gretted that these excellent measures were not 
taken two years earlier and that many fine 
speeches recently had not been made two years 
sooner, and that the preliminary work and the 
preliminary lay-out, which was quite a small 
matter compared with what came afterwards but 
was, nevertheless indispensable, had not been 
carried out earlier, at the time when danger first 
began to threaten. 

Another matter upon which His Majesty's 
Government was to be congratulated was the 
state of British credit at the present time, which 
was higher than that of any other country in 
the world, and it was to the honour of the public 
men concerned that they had lifted British credit 
from the lamentable position to which it had 
been reduced in 1931 to the level at which it 
stood to-day. He considered the Government was 
doing absolutely the right thing in connection 
with the rearmament scheme by making a par- 
tial use of borrowing. Was not the present a 
time when the stored-up reserves of this country 
should be used in the most permanent manner? 
There were financial purists, some of them with 
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very odd records, who said that the whole of the 
money should be raised by direct taxation, but 
such people were very little acquainted with the 
vital and sensitive requirements of our national 
life and industry. To raise income tax above 5s. 
to 6s. or more in time of peace, and having 
regard to the enormous surtax which took from 
all large fortunes more than 10s. or 11s. in the £ 
when income reached the levels he had men- 
tioned, undoubtedly would be inflicting injury 
on the wealth-producing processes all over the 
country and which, if they were not roughly 
handled, apart from the stimulus of a great 
armament programme, would have the effect of 
enormously diminishing the present ratio of un- 
employment and of lifting a great number of 
firms and businesses up to the income-tax-paying 
level. He saw no reason why the Chancellor of 
the Exchequer, whose conduct of these affairs 
had been marked with great success, should not 
look forward to a very substantial increase in 
the yield from income tax quite apart from any 
addition that it may be found to be necessary 
to make to the rate. 

Continuing, Mr. Churchill spoke of the im- 
portant part which he considered the Royal 
Navy would continue to play in our national 
defence, notwithstanding the increasing import- 
ance of forces in the air, and expressed his view 
that the air would not displace the Navy. A 
great deal had been said about the bomb versus 
the battleship, but it was generally agreed by 
the experts in this country and in France that 
the battleship still remained the supreme symbol 
and dominant instrument of naval power, We 
were going to build new battleships and rebuild 
the Fleet which at the Jubilee Review contained 
many vessels which were designed during his time 
at the Admiralty, which ended 22 years ago. 
Therefore it was absolutely necessary that the 
Fleet should be rebuilt and give the finest naval 
personnel in the world the finest and newest 
vessels. The resolve to rebuild the fleet would 
be an encouragement to the whole Empire, be- 
cause it was only by pre-eminence upon the sea 
that the unity of the vast confederation of States 
and of Principalities and Colonies constituting 
the British Empire could be continued to be 
focused into what was one of the most har- 
monious confederations which had ever existed. 

At the same time, it was strange to him, said 
Mr. Churchill, that Great Britain and France, 
two nations whose young men had such a pecu- 
liar aptitude for the air, should have neglected 
to some extent the development of this new 
arm. He himself had for a long time tried to 
bring this to the notice of the Government, but 
there was an element of tragedy and fateful 
hazard in the present epoch. One of these days, 
in ten years almost certainly, and probably in 
five or six years, the ground would beat the 
air; processes would be set on foot by science, 
as he had said the other day in the House of 
Commons, which would claw down from the air 
the raiding aeroplane. That, however, was not 
the position at the present time, and it might 
well be—may Heaven avert it—that before these 
processes of controlling the raiding aeroplane 
had been perfected, some catastrophe would 
break out in the world, because mankind had 
shown themselves unworthy to use those wonder- 
ful and glorious discoveries which science had 
wrested from Nature and which had been per- 
verted only to be a menace to the nations of 
the world. 

Mr. Churchill concluded by referring to the 
conditions of freedom in this country as com- 
pared with the conditions in many other 
‘ countries of the world, to the general unrest on 
the Continent and to the Spanish trouble, and 
remarked that in order that Great Britain 
should play her part in world affairs, she must 
be well armed. For that reason he had no 


hesitation in coupling this toast of ‘‘ The Iron 
and Steel Industry ’’ with the cause of national 
defence, of which the iron and steel industry 
must ever be the core. 

The CrarrMan, responding to the toast, paid 
a tribute on behalf of the industry to the 
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National Government for devising the most effec- 
tive tariff organisation, he believed, in the 
world, since it had so successfully avoided the 
defects and difficulties which appeared in the 
application of tariffs in other countries. They 
had, indeed, been fortunate in the constitution 
of the Imports Duties Advisory Committee, and 
their grateful thanks went out to Lord May, 
his colleagues and the permanent officials, whom 
he was delighted to welcome that evening. Since 
protection was applied to the industry—and it 
came only just in time to save the iron and steel 
industry in this country from complete collapse 
—the industry had of necessity been. the subject 
of continuous consideration by the Import 
Duties Advisory Committee and everybody con- 
cerned felt they had always received strictly 
impartial consideration governed only by the 
national interest. He need hardly say, as repre- 
senting the industry, that their experience, 
energies and resources were unreservedly at all 
times at the disposal of the Government. Under 
present conditions the industry urged the desir- 
ability of full consideration between the in- 
dustry and the Departments entrusted with the 
rearmament programme, to ensure that their 
requirements were met with the minimum dis- 
turbance of private enterprise. The speaker also 
urged that it was obvious the rearmament pro- 
gramme would sooner or later be completed and 
some of the work which was the cause of the 
present unprecedented activity would be non- 
recurring. It was therefore important in the 
interests of the country as a whole and of the 
workers in particular, that expenditure on pub- 
lic works should be most carefully reviewed. 

Continuing, the Chairman proposed the toast 
of ‘‘ Our Guests’? and welcomed representatives 
of the Defence Forces and the Public Depart- 
ments; colleagues in the International Steel 
Cartel; representatives of the Iron and Steel 
Trades Confederation—particularly mentioning 
Mr. John Hodge, who was responsible for estab- 
lishing the wonderful friendly relationship be- 
tween the employees and employers in the 
trade—and Sir Arthur Pugh, who had been so 
helpful in carrying on the traditions established 
by Mr. Hodge; he looked forward to a continu- 
ance of this very happy relationship. The 
Chairman added that their gratitude to their 
consumers and suppliers for their presence at 
the dinner might be thought to be tinged with 
a sense of favours to come, but he assured them 
that this attitude was based on the belief that 
only through the closest collaboration with them 
would it be possible to maintain any real period 
of prosperity. 

Str Rosert Horne, in the course of his re- 
sponse, said he entirely agreed with Mr. 
Churchill as to the propriety of raising money 
by loans at the present time rather than by 
increasing taxation. The effect, in his own ex- 
perience, of taking a shilling off income tax—as 
he had done when he was Chancellor of the Ex- 
chequer—had been to give a great fillip and 
stimulus to industry. To do the opposite would 
have an entirely contrary effect. Some people 
no doubt regarded the amount of money to be 
raised for armaments as a formidable sum, but 
he asked them to remember that nearly the whole 
of it would be spent in this country, and a con- 
siderable portion of it would come back to the 
Treasury in the shape of income tax and sur- 
tax from those people who made profits from 
the armament programme. It was the policy 
of the Government to spend the largest part of 
what was to be spent on armaments, in the dis- 
tressed areas, and that would mean a great 
diminution of Government money now spent on 
unemployment. It would go out to the people 
in wages in their own industry, and when one 
considered the vast amount of unemployed money 
there was in the country at the present time, 
he believed we could take this new loan for re- 
armaments in our stride. 

Before concluding, Sir Robert proposed the 
health of the Chairman, who briefly acknow- 
ledged. 
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Nickel Demands Still 
Growing 


By ‘‘ ONLOOKER.”’ 

It will be remembered that on January 1 last 
the price of nickel was reduced by £20 per ton 
to £180—the first change in value since June, 
1934, when the quotation was brought down from 
£225. As a record of stability this is fairly 
good, and has undoubtedly done much towards 
making nickel popular and helping to extend 
its use in a variety of ways. Prior to the re- 
duction to £200, nickel was at £225 for twelve 
months, while before that it stood at between 
£240 and £250, although December, 1932, saw 
it at £260. Following on a long spell at £170, 
Britain’s abandonment of the gold standard in 
September, 1931, was the signal for the begin- 
ning of price fluctuations in nickel, and up to 
the end of that year the quotation appreciated 
in line with the weaker tendency of the £ 
against the $. These fluctuations in the sterling 
price have been inevitable, for they occurred as 
the direct result of currency adjustments, but 
it has now settled down at £180, and there is 
every reason to suppose that the quotation will 
remain at this level for some time to come. 
The great thing about nickel from the con- 
sumer’s point of view is that the metal is not 
subjected to operations by speculative groups 
as is the case with copper, lead and spelter on 
the Metal Exchange. 

It may be merely coincidence, but the fact 
remains that simce the nickel producers reduced 
their price the upward trend in the base metal 
trio was temporarily checked, and the markets, 


until this week, wore a somewhat chastened 
appearance, for speculators were evidently 
in some doubt about the immediate future, 
while consumers were holding off and only 
covering on a _ hand-to-mouth basis. The 


cut im the nickel quotation was certainly a 
statesmanlike gesture, made as it was at a time 
when, owing to the insistent demand for the 
metal, the producers could, had they so wished, 
have advanced their selling limit by almost any 
figure. Nickel, it must be remembered, is not 
a metal which can be easily replaced, for it 
has certain properties which are unique and 
have made it an integral part of modern engi- 
neering practice. The demand for nickel, as 
already mentioned, is on an unprecedented scale, 
but it would be a mistake to think that this is 
due to an alarming increase in munition making, 
for, although a very considerable tonnage is 
doubtless being taken for this purpose, commer- 
cial usage is on a high plane, and looks like 
continuing so for a long time to come. Actually, 
the nickel producers must be not a little em- 
barrassed by the insistence of the demand for 
their product, but they appear to be meeting 
the call which is made upon them, and there is 
no report of any consumer going short of this 
vitally important raw material. 

The opening of the new research laboratory 
in Birmingham last year emphasises the import- 
ance which the nickel producers attach to main- 
taining their place in the van of progress by 
placing the results of their work at the disposal 
of consumers, i.e., fabricators and engineers. 
This fountain of knowledge—for, indeed, it is 
nothing less than that—is in many ways the 
coping stone of the edifice which the nickel pro- 
ducers have been building since the war—for it 
follows, and indeed forms part of, the service 
which has been so ungrudgingly given over a 
number of years by the Bureau of Information 
on Nickel. It may be argued that in serving 
their customers the nickel producers are doing 
themselves a good turn, so that the motive is 
not disinterested; but, even so, it is a great 
pity that for the sake of the sum total of human 
progress other business interests do not follow 
their lead. 


a 
} 
i 
= 
= 
i 
4g 


Fepruary 25, 1987 


Self-Cleaning Shute 
Magnetic Separator 


During recent years the Rapid Magnetting 
Machine Company, Limited, of Birmingham, 
have been responsible for the introduction of very 
material improvements in the design and 
arrangement of magnetic separators. Certain of 
the modifications have been almost revolutionary 
in character, being responsible not only for an 
increase in efficiency, but for the conversion of 
what was formerly a complicated piece of 
mechanism into an exceedingly simple form of 
apparatus and for a very appreciable extension of 
its field of usefulness. 

Hitherto, where swarf containing a large 
content of magnetic material had to be dealt with, 
there was no alternative to the drum-type machine. 
It would have been impossible to deal with such 
material on the magnetic shute without quickly 
loading up, otherwise preference would un- 
doubtedly have been given to the shute type on 
the point of convenience of arrangement. Of the 
many designs of magnetic separators for which 


” 


SeLr-CLEANING TYPE 
SEPARATOR, 


RaPip 


the Rapid Magnetting Machine Company have 
been responsible, the self-cleaning shute type 
illustrated is certainly the most revolutionary in 
method, whilst it is entirely free from un- 
desirable complications, either electrical or 
mechanical, and will, there is no doubt, find a 
wide field of usefulness. 

The machine is suitable for dealing with swarf 
containing either a small or a large percentage 
of magnetic material, and is capable of running 
continuously without the necessity of stopping 
and cleaning down as is required with the mag- 
netic-type shute. The shute consists of a station- 
ary electric magnet made up of a series of 
alternate polarity poles, over which runs an end- 
less belt fitted with feelers, as shown. These 
feelers become highly magnetised from induction 
from the magnet below the belt, and the ex- 
tracted iron particles are held in magnetic con- 
tact with the feelers until these last pass into a 
neutral zone, i.e., beyond the top position of 
the belt, which is, of course, driven against the 
flow of the swarf, when they are released and 
discharged through a shute. It will be under- 
stood that there is no cut-off to the magnet; the 
particles are carried outside the magnetic field 
in the same manner as a magnetic drum. 

In operation the material is fed evenly on to 
the top of the belt, the angle of which is such 
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that the material travels downwards by gravity. 
During such travel it is constantly coming in 
contact with the magnetised feelers. Due to the 
fact that the magnets are of alternate polarity 
the particles of magnetic material are caused to 
jump from one feeler to the next, as they are all 
over alternating magnets. This, it may be noted, 
is exactly similar in principle to the original 
“Rapid ’’ drum-type separator. The jumping 
action by turning the material over and over 
naturally results in a very clean non-magnetic 
product, the whole of the magnetic material, 
fine or coarse, being retained by the feelers. 

The machine is self-contained and lends itself 
to either belt or independent motor drive. It is 
entirely free from vibration, its installation 
therefore calls for no foundations; indeed, it can 
be seated on the floor and need not be bolted 
down. Ball bearings are employed throughout, 
the required power to drive and current con- 
sumption being small; whilst maintenance costs 
should be low as the only wearing parts are the 
belt tappers, which can be renewed in a few 
minutes. Such renewals would certainly only be 
necessary at long intervals. The machine lends 
itself alike to deal with the smallest to the 


Fic. 1.—View or THE Bureau’s WorKsHOP, SHOWING SPECIAL LATHES FOR PRODUCING 
TURNINGS. 


largest through-put, the width of the belt being 
the only determining factor. Obviously the 
machine might find uses for a variety of other 
materials. 


(Concluded from next column.) 


ing industries. This has enabled the company 
to be self-supporting in the first year of its 
operation, and it is most important that this 
should be so, as otherwise the activities of the 
movement would be crippled. 

Contact has been made between the directors 
of the Bureau and the British Standards Insti- 
tution which may lead to closer co-operation 
later on. Friendly associations have also been 
made with the National Bureau of Standards, 
Washington, U.S.A. 

The preparation of fresh turnings of standard 
carbon steels ‘‘H1’’ and ‘“ P,’’ specially for 
sulphur by the evolution method, have been well 
received, and the demand for these has steadily 
increased. 

The directors acknowledge the considerable 
help given to them by a large number of chemists 
representing all the interests involved, especially 
works chemists in the iron and steel and non- 
ferrous industries and Government departments. 


Bureau of Analysed 
Samples 


MANAGING DIRECTOR’S REPORT ON 
THE FIRST YEAR’S WORKING 


The Bureau of Analysed Samples, Limited, 
which took over from Ridsdale & Company, 
Limited, on December 1, 1935, the whole of 
their stock of British chemical standards and 
analysed samples for students, has carried on 
the policy of the previous organisation under the 
directorship of Mr. N. D. Ridsdale, Mr. T. G. 
Elliot and Mr. A. B. Jones. The reorganisa- 
tion of the movement as a limited liability com- 
pany has taken a considerable amount of time, 
but in spite of this, appreciable progress has 
been made during the year. Premises adjoining 
3, Wilson Street, Middlesbrough, have been 
equipped for taking special turnings from the 
standard bars of steel, and castings of iron and 
non-ferrous metals. A view of these premises 
is seen in Fig. 1, which shows the special lathes 


fitted with exceptionally slow feeds for produc- 
ing thin turnings. 

In July last the new standard sample of high 
Ni-Cr-Cu austenitic iron ‘“‘ L’’ was standardised 
and issued to the public. The following stan- 
dards are in course of preparation:—High car- 
bon ferro-chromium, 204-2; low carbon ferro- 
chromium, 202-2; ferro-vanadium, 205-2; 0.5 per 
cent. carbon steel ‘‘ F’’; rapid machining steel 
(high sulphur and phosphorus); hema- 
tite iron ‘‘ A3”’ (renewal of hematite iron 
‘““ A’); Cr-Ni-Mo steel ‘‘ B’’; and bronze C,”’ 
88-10-2, containing 0.5 per cent. maximum Pb 
and about 0.05 per cent. P. Several other plain 
carbon steels and non-ferrous standard samples 
which have been suggested are under considera- 
tion. 

With regard to the sale of standard samples, 
the gross takings were £1,760, which is the 
maximum turn-over since the commencement 
of the movement in 1916; the next highest was 
in 1935, when the turn-over was approximately 
£1,412. The increase in sales is a sure indica- 
tion that the re-organisation of the movement 
is approved of by chemists generally, though 
some improvement can be attributed to the 
better trade in the iron and steel and engineer- 


(Concluded in previous column.) 
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Cast lron and Its Applications 
in Engineering 


By A. CAMPION 
(Concluded from page 158.) 


Fatigue Strength 


It is unusual for metals to fail under static 
loading, the source of most of the engineering 
failures being fatigue. In fatigue failures even 
soft and ductile metals like copper, nickel and 
mild steel finally break because a crack has been 
produced, and is propagated until the cross 
section is so reduced as to be unable to carry the 


load. Fatigue or endurance is a fundamental 
property that has to be considered with the 
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Fie. 11.—Enpurance CuRVEs. 


tensile characteristics in design. Fig. 11 shows 
endurance curves of ordinary iron, alloy iron and 
high-test cast iron made by the Meehanite 
process. Those for the grey iron, alloy cast iron 
and Meehanite B are the results of tests carried 
out on specimens cut from the 6-in. blocks of 
the materials previously referred to. These 
results are comparéd with those for other 
materials in Table V. There are two reasons 


from building up to critical proportions. In 
other words, the internal friction of the metal 
converts the energy of vibration into heat 
and disperses it. 


Damping does not foretell impending fatigue 
failure, nor does it tend to disappear under 
prolonged cyclic stressing. On the contrary, it 
is capable of dissipating an unlimited amount 
of energy in heat without damage to the 


TaBLeE V.—Endurance Limits for Various Materials. 


Endurance | Endurance 
; limit, limit per 

Material. Ibs. per cent. all 

sq. in, sile strength. 
Malleable cast iron 24,000 53 
Steel casting (0.30 C) 30,000 40 
Steel forging (0.37 C) 30,000 44 
Welded steel structure ; 12,000 30 
Ordinary cast iron ‘ a 43 
Meehanite A, as-cast ; 21,000 40 
Meehanite A, heat-treated. 28,000 — 
Meehanite B, as-cast 19,200 47 
Alloy cast iron ‘ 10,500 34 
Grey cast iron (semi- steel) 10,064 42 


material. Ultimate damping, that is, the steady 
value attained after some millions of cycles, is 
often greater than initial damping. 


g, Determination of Damping Capacity 
e method of determining the damping 
capacity of cast iron may not be familiar to 
some, so the author proposes to give a short 
description of it. 
To illustrate the principle, imagine a tuning 
fork made of cast iron which, when struck, would 
vibrate for a few seconds. A similar fork made 


lic. 12.—Forrri-Perts Testing MAcuHIne. 


for the favourable showing of the new material 
with other types of structural metals: 


(1) Meehanite has the property of crackless 
plasticity which permits of an occasional over- 
stress without the development of a crack that 
in later service will spread to fracture. 

(2) It has a high damping capacity for 
vibration which prevents resonance stresses 


of high-grade iron such as Meehanite would 
vibrate for a second or two longer. A steel fork 
would probably vibrate 6 or 7 times as long and 
ene of aluminium twelve times as long. The 
Foeppl-Perts testing machine shown in Fig. 12 
employs the same principle, except that the test 
piece is a round bar that is given a tortional 
twist and suddenly released and allowed to 
vibrate in its natural frequency until all energy 
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is absorbed or damped, when the piece becomes 
stationary. The lower end of the test piece is 
clamped to the heavy iron frame while the 
upper end engages a heavy cross piece that is 
free to move backwards and forwards, trans- 
mitting the vibration to the pen of the record- 
ing apparatus. In order to guard against 
extraneous disturbance the apparatus is sus- 
pended by means of a wire. It is important that 
the following dimensions be strictly adhered to 
in order to obtain comparative results :— 


Diameter of test piece ... 0.475 in. 
Length of test bar under strain ..._ 7.875 in. 
Distance between the axis of the 
test piece and the — of the 
stylograph << 


The width of a given iain on the diagram 
is measured, and there is calculated the maxi- 
mum fibre stress in the test bar, and the energy 
stored up in the twisted bar for any point in 
its vibration. Records of vibrations of mild steel 
and cast irons of the Meehanite type are shown 
in Fig. 13, and curves showing the comparative 
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Fie. 13.—Recorps oF VIBRATIONS OF VARIOUS 
Irons A Forpet-Perts Testing MAcHINE. 


damping characteristics of various materials are 
yiven in Fig. 14. The two curves on the right 
of the diagram are for samples of common grey 
iron and a semi-steel cast iron. The greater the 
verticality of the curves, the more efficient is 
the material in absorbing vibration. The most 
efficient is the light grey common iron, but its 
useful range is limited on account of its low 
tensile strength. The efficiency of the Meehanite 
appears to fall with an increase in strength. 
The Meehanite E with a small steel content 
seems to be superior to nah iron with a tensile 
strength of 15 tons per sq. in. (which is a semi- 
steel), whilst the Mechanite rn compares favour- 
ably with the semi-steel for damping in the low 
stress ranges and surpasses it in the higher stress 
ranges because of its higher tensile strength. 
Apparently the form and distribution of the 
graphite particles enables them to maintain the 
high damping characteristics of grey cast iron 


( 
( 


= al 
ti 

g 

m 
ve 
ti 
| P 
Ww 
| 
} 

| | 

| 

: | 

| | 

4 


Fesruary 25, 1987 


and increase the tensile strength at the same 
time. The main interest of these curves to en- 
gineers is in selecting the stress to which the 
member is liable to be subjected im service. The 
vertical ordinate represents the amount of vibra- 
tion energy that is absorbed in the first com- 
plete cycle. This cycle in the series of tests 
was made in approximately } sec., from which 
something may be gleaned of the speed of energy 


its efficiency unless it. has also high tensile 
strength. 

Cast iron has not hitherto been used to any 
extent where resistance to impact and shock is 
required, but the development of high-duty cast 
iron has led to its use in parts subjected to such 
conditions. This, coupled with the knowledge 
that in grey cast irons there are varying degrees 
of brittleness not revealed by static tests, has led 
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Fie. 14.—Comparative 


absorption. Table VI illustrates the extent to 
which energy is absorbed from vibration induced 
by a torsional stress of 10 tons per sq. in. 

The internal friction of the structure of the 
high-test material is of direct importance for 
damping the critical vibrations that occur in 
crankshafts, propellers, the housings of heavy 
machinery and other highly stressed machine 
parts. A machine part with high damping 
capacity keeps vibration amplitudes within a 
range where failure is unlikely. Since about 
three-quarters of this energy is dissipated in the 
first second of vibration, it may be seen that 
this property fits in well with modern machine 
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Capacity oF Various MATERIALS. 


to the investigation of impact resistance of 
various types of cast iron. The American 
Society for Testing Materials* carried out what 
is probably the most. complete systematic investi- 
gation of the impact testing of cast iron so far 
made. The investigation covered twenty-five cast 
irons and included a varied range of composi- 
tions made in different ways, including cupola, 
air furnace, electric furnace and rotary furnace. 
The average Charpy impact value obtained on 
notched specimens was 1.26 ft.-lbs. The only 
irons showing a value in excess of 2.5 were two 
containing high percentages of alloys. The 
Charpy value for high-test iron made according 


Fie. 16.—Casr To FORM DIE FoR Gravity CasTING 


or ALUMINIUM Pistons. 
speeds, Materials with high damping capacity 
find an application in the construction of preci- 
sion machinery where resonant vibration would 
promote inaccuracies. Meehanite has an effi- 
ciency from four to seven times that of mild 
steel in this respect, with the additional advan- 
tage of possessing the property of crackless plas- 
ticity. Common grey iron, although possessing 
high damping characteristics, cannot maintain 


Fic. 17.—Cast TO FORM DIE FOR 
Russer Cores or Gear Box. 


to the Meehanite method varies from 1.5 to 6.0 
ft.-lbs. in the as-cast condition, and to 11 to 0 
ft.-lbs. after heat-treatment. 


Heat-Resisting Irons 


Cast iron is frequently used in positions where 
it is submitted to heat influences, and is re- 
quired to maintain its strength and form. It 


* Proc. Am. Soc. Test. Matls., 1933, Pt. 1, p. 87. 
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is common knowledge that very early in the 
history of the Diesel engine much trouble arose 
owing to the frequent failure by cracking, 
growth, and change of shape of those parts of 
the engine that became heated. The investiga- 
tions of the metallurgist and the experience of 
the engineer, together with the improvement of 
foundry technique, have shown to a large extent 
how to overcome the difficulties. In recent years 
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Fig. 15.—SrrenetH/ TEMPERATURE CuRVES 
or Various [RonNs. 


still further improvement in metals for this and 
similar purposes has been made, and it is now 
possible to provide cast iron capable of main- 
taining its strength properties under much more 
severe temperature influences. In Fig. 15 
strength/temperature curves are shown of irons 
that retain a large proportion of their strength 
at 500 deg. C. without the addition of alloys. 


TaBLe VI.—Percentage of Energy Dissipated. 


Meehanite A. | Meehanite E. 
Tensile Tensile 
— trength per | strength per 
Energy dissipated | 
by the end of Steel. sq. in. sq. in. 
23.6 | 28.5 | 16.6 | 18.1 
tons. | tons. | tons. | tons, 
Ist cycle . 9 36 | 23.5 | 32 24 
10th ,, 50 85. | 85 92 89 
20th ,, 75 93 95 98 97 


Curve 3 represents an iron that loses very little 
strength at 700 deg. C. In that the structure is 
such that the graphitic particles are of such a 
form that continuity is avoided, ordinary grades 
of Meehanite iron retaining strength and having 
non-growing properties at temperatures higher 
than are likely to be encountered in steam or 
internal-combustion engineering. Where heat 
conditions have to be met at temperatures up to 


Fic. 18.—-CAMSHAFTS AND CRANKSHAFTS Cast 
MEEHANITE. 


870 deg. C., a special grade is substituted. At 
temperatures exceeding 600 deg. C., scale-form- 
ing resistance becomes as important as resistance 
to growth, and a grade is made to meet this 
requirement. 


Heat-Treated Cast Iron 


It is only within the last few years that the 
heat-treatment of cast iron has been practised. 
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Prior to this it was generally stated in all text- 
books that heating or annealing cast iron invari- 
ably ruined it. It is now general knowledge that 
certain types of cast iron are not deteriorated 
by heat-treatment but tremendously improved. 
Up to about seven years ago the general idea 
was that in order to make cast iron susceptible to 
heat-treatment, it was necessary to make con- 
siderable additions of alloys such as nickel, 
chromium or molybdenum, but it is now known 
to be unnecessary. Meehanite castings are sus- 
ceptible to hardening and tempering in the same 
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quired. The wearing properties of the material 
are exceptional, the hardness in the cast state 
being from 200 to 280 Brinell. The metal works 
up to a very fine polish after the first few 
hundred stampings and does not gall, scratch 
or load to the extent that tool steel does when 
made into dies of similar design. Although the 
machining of the metal is quite easy it will not 
flow under pressure or flatten out in the manner 
that some steel dies do. Illustrations of 
Meehanite cast to form dies are shown in 
Figs. 16 and 17. 


Fig. 19.—FILE-FINISHED DIE FOR ForD 


way as steel. The castings, annealed, quenched 
in oil or water or tempered, are finding extensive 
applications in many directions, for example, .as 
roller bearings, gears, dies, cylinder and pump 
liners, conveyor machinery and many others. 
Cast-Iron Dies 

Cast iron has for long been used in die work, 
but mainly where the number of pieces required 
is small and rarely when large numbers of pieces 
required to be stamped. The use of cast iron to 
form dies has developed rapidly during the past 
five years owing to the advances in modern 
foundry practice. It has enabled the die designer 
to work to a file finish on a great number of 
dies. They are true to pattern and so smooth 
that they can be put to work with little or no 
machining. The manufacture calls for experi- 
enced and careful foundry practice, particularly 
on dies that are required to have three exact 
surfaces, such as a male punch-forming die. 


Car Sump. Matertat Drawn 0.07 1N. 


An outstanding application of heat-treated 
Meehanite metal is the casting of crankshafts 
and camshafts for motor cars. These are being 
cast for a number of leading manufacturers in 
various countries with satisfactory results. Illus- 
trations of several types of shaft are given in 
Fig. 18, whilst in Figs. 19 to 21 are shown other 
interesting applications of the high-test material, 
including some in which it has replaced steel. 

The high wear-resisting material of cast iron 
made under the Meehanite process led to its 
use in many directions, particularly in the 
cement and stone industries, where it has re- 
placed manganese steel for ball mill beater 
plates, high-speed rock crusher rolls, pulverising 
hammers, liners and segments and ash ejectors. 
In mining it is used for parts of ore-washing 
machinery, sand pump shells and _ crushing 
plant. Heat-treated, it has successfully replaced 
nitrided alloy steel for the liners of liquid con- 
crete pumps. 

It would be possible to give many more 
examples of the application of high-test cast 
iron in engineering construction, but sufficient 


ig. 20.—ImMpPELLER ror Pump. 


Considerable economy results from the use of 
dies cast in this material, as the initial cost of 
tooling can be halved and subsequent costs in 
buffing are insignificant in comparison with 
those of insert stampings. The use of inserts 
necessary to put a die in condition for stamping 
operations is eliminated by casting the die in 
one piece. As there are no joints honing is 
unnecessary. The die and shoe can be designed 
in one piece and legs can be cast on the shoe, 
replacing the parallels that otherwise are re- 


I'ic, 21.—14-ron Press PLATE FORMERLY MADE 
IN STEEL. 


has been said to indicate the possibilities of the 
material. The applications will increase as the 
engineer gains confidence in the properties and 
characteristics of the material and realises that 
he can obtain iron castings strictly to specifi- 
cation. 

In the modern sense the term ‘“‘ cast iron ”’ 
must be considered as referring to not one single 
material, but to a family of materials, each of 
which has a different characteristic and appli- 
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cation. The aim of metallurgists is to isolate 
and examine each member of the group and 
determine the application to which each material 
is suited. At present something like twelve or 
fourteen such materials have been identified, and 
used to meet specified service conditions. The 
engineer by specifying the exact conditions of 
service the castings will be required to meet will 
enable the founder to supply the material that 
experience has shown to be best suited to the 
conditions specified. The founder is anxious to 
supply the engineer with the best possible 
material, but unless he has full knowledge of 
the requirements it is difficult for him to do so. 
Increased co-operation of the engineer, metal- 
lurgist and founder in the selection of casting 
material and proper design, will result in the 
production of better and stronger castings. : 


lron-Nickel Alloys 


In the ‘‘ Archiv fiir das Eisenhiittenwesen,”’ 
G. WASSERMANN describes investigations carried 
out on an iron-nickel alloy with regard to its 
deformability during y-o transformation. The 
alloy contained 30 per cent. nickel and the y-a 
transformation occurring when a specimen under 
load is cooled to below room temperature was 
found to produce instantaneously permanent 
changes in shape which are determined by the 
applied load and may be of considerable dimen- 
sions. Bending and torsion experiments show 
that such permanent deformation can transform 
even complete elastic deformations into a_per- 
manent set. 

Tensile tests were made on hard wires and on 
hard and soft sheets to determine the relation- 
ship between the expansion on transformation 
and the impressed load; the results were plotted 
in stress-elongation diagrams. Similar tests 
were also carried out on unicrystalline sheets 
with a cubic structure with the cubic axis in 
different relative positions to the tensile direc- 
tion. Elongations up to 18 per cent. were 
observed. 

The experiments showed that also below the 
normal yield point of the material elongation 
during transformation takes place; the change 
in shape at the instant of transformation there- 
fore results in a reduction of the stability 
towards deformation. Cold shaping reduces the 
transformation elongation obtained under a 
specific pressure and therefore promotes solidi- 
fication. The transformation elongation of uni- 
crystalline specimens depends not only on the 
stress but also on the crystalline orientation. 
In specimens whose longitudinal axis is parallel 
to the cubic axis, a temporary decrease in the 
transformation elongation could be established 
which may be shown to be due to the elastic 
limit being exceeded under the previously- 
impressed load. It is concluded from these 
observations that the transformation elongation 
is due to a crystallographic process. 


Scrap Supplies and Prices 


Discussions which, as indicated in these columns, 
have been going on between the steelmakers and 
the scrap distributors with regard to supplies and 
prices of scrap have resulted in an arrangement 
being reached which is expected to relieve the 
situation. 

The following official announcement was made 
last Thursday :— 

**In view of the urgent need for the conservation 
of raw materials to meet the general demand for 
steel, including Government requirements, the steel- 
makers, through the British Iron and Steel Federa- 
tion, and the scrap merchants, through the National 
Federation of Scrap Iron and Steel Merchants, have 
arrived at an arrangement for the supply of all 
available scrap at economic prices. It is expected 
that this arrangement will result in the immediate 
release of any scrap which may have been held up 
in anticipation of a rise in prices.” 
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Quantity Production of Railway Steel 
Castings in Canada 
By E. G. FIEGEHEN, M.I.Mech.E. 


(Continued from page 158.) 


Knock-Out Sand System 

The system for reclaiming knock-out or core 
sand in the adjacent half of the sand-preparing 
equipment differs in some respects from the 
equipment for handling and conditioning floor 
sand shaken from the moulding boxes owing to 
the distinctive characteristics of used core sand 
compared with floor sand. A floor grating (21, 
Fig. 5) is provided, as before, but of smaller 
size—12 ft. by 8 ft.—located above a reinforced- 
concrete pit containing the sand hopper and 
conveying mechanism. 

In order expeditiously to free the castings of 
core sand, a substantial frame is erected at one 
side of the grating and to the vertical face of 
this a casting is rapidly secured by the use of an 
encircling chain, the end of which is pulled 
tight by an air cylinder to clamp the casting. 
As soon as the casting is clamped in this manner, 
a horizontal pneumatic rapper delivers a succes- 


into the reclaimed sand bin (28, Fig. 5) of 
75 tons capacity from which it gravitates as 
required, either:—(a) through a shute (29, 
Fig. 5) to a sand truck on the adjacent railway 
track to be used in another department or (b) 
to the facing-sand mill (30, Fig. 5) where it can 
be mixed, if desired, with new sand drawn from 
an overhead bin, a shute for which is also pro- 
vided; from this mill sand is discharged into 
sand boxes on the foundry floor below it; or 
(c) by the operation of a swinging plough, the 
reclaimed sand may be diverted on to a hori- 
zontal belt (31, Fig. 5) which carries it across to 
the large hopper for old sand. 

The lower screening surface of the vibrating 
screen is of No. 60 mesh and, consequently, any 
fine sand and dust passing through this is un- 
suitable for use in moulding and is therefore 
discharged, direct, into a 35-ton capacity waste- 
sand bin (32, Fig. 5) which is fitted with a shute 


Fig. 5.—SANpD SYSTEM FOR AND BOLSTER MOULDING DEPARTMENT. 


sion of rapid blows to the casting, which quickly 
loosen the sand and core-irons, which fall on to 
the grating and pass to the hopper below (22, 
Fig. 5). 

This hopper discharges the sand on to an 
apron conveyor (23, Fig. 5), which delivers it to 
an inclined belt (24, Fig. 5) at the head of 
which is a magnetic pulley. Thence it passes 
into a vertical bucket-elevator (25, Fig. 5), 52-ft. 
centres, which in turn discharges it upon a two- 
deck vibrating-screen (26, Fig. 5 and illustrated 
in Fig. 9), having a screening surface of 7 ft. 
by 3 ft. This screen is driven by an indepen- 
dent motor and is fully enclosed. 

The upper screen is of No. 6 mesh and any 
lumps rejected by this descend once more through 
a pipe to a rotary hammer crusher (27, Fig. 5) 
which quickly pulverises them, discharging the 
resulting sand into the boot of the elevator to 
ascend once more. The sand which passes 
through the No. 6 mesh screen is now fit for 
further nse and can either be made to descend 


and hinged spout, permitting it to be emptied 
periodically into sand wagons on the railway 
track for disposal. 


Introduction of New Sand 

A hopper (33, Fig. 5) receiving new sand from 
railway wagons discharges it into the elevator 
boot of the knock-out sand system, when this 
is not being used for its primary purpose. The 
elevator carries the new sand up to the vibrating 
screen, which classifies it. The screened sand 
can be discharged into the reclaimed sand hopper 
(28, Fig. 5) or it may be conveyed across by the 
horizontal belt (31, Fig. 5) into the old sand 
bin (10, Fig. 5). 


Dust Collection 


Since the sand under treatment, especially the 
dry knock-out sand, gives off a great deal of 
dust during its passage, all points where it tends 
to escape are enclosed and connected by pipes 
to an exhaust system operated by a fan. 


175 


Motors and Control Gear 

It will be seen by reference to Table I that 
each unit of the equipment is driven by indi- 
vidual motor drives, consisting of enclosed, ball- 
bearing, squirrel-cage motors and machine-cut 
enclosed reduction-gearing, except in the case of 
the conditioner and sand crusher, which are belt- 
driven, and the facing-sand mills which have 
vee-belt drives. 


TaBLeE I.—Summary of Motor Equipment for Sand 
Conditioning and Handling System in the Side- 
Frame and Bolster Department (550 Volts, 3-Phase 


60 cycles). 
Ref. Power} Effici- 
No. | factor.| ency. 
on Unit. B.H.P. —_ Per Per 
Fig. 5. ‘P-™! cent. | cent. 
- | Floor-sand section.| . 
2 Apron feeder ..| 10 900 | 82 88 
3 | Belt conveyor 
5 | Rotary screen ..| >15 900 | 82 88 
6 | Belt conveyor .. 
7 Bucket elevator P 
8 | Belt conveyor .. 
9 | Sand conditioner 74 | 900) 78 84 
11 | Cutting feeder || 
12 | Belt conveyor ..| f = 
17 | Belt conveyor .. 3 | 1,200) 78 82 
18 | Belt conveyor .. 74 |1,200 | 82 86 


. 15 | Sand mills(each)| 50 | 1,200 | 91 90 


Knock-out Sand 
Section. 

23 | Apron feeder 

24 | Belt conveyor .. 


5 900 | 76 83 
3 
25 | Bucket elevator 7s 
1} 
3 
3 


1,200 | 78 82 
1,200 | 82 86 
1,200 | 78 80 
1,200 | 78 82 
1,200 | 78 82 
1,200 | 90 88 


Nore.—The equipment in the coupler department is 
similar, but some of the motors are smaller. 


26 | Vibrating screen 
31 Belt conveyor .. 
27 Sand crusher 

30 Facing-sand mill| 40 


The starting and control panels are of the 
enclosed-push-button type with thermal overload 
relays and no-volt release, and are conveniently 
grouped on a vertical framework at the back of 
the mill platform (Fig. 10). 

Interlocking relays are incorporated to ensure 
that all moving parts of the system are started 
up in the correct sequence to prevent overflowing 
of sand at any point. These relays also ensure 
that all parts are shut down in the correct 
sequence, All cable is run in metal conduit, and 
pilot lights are installed to indicate that the 
magnetic pulleys, etc., are in proper operation. 
The electricity supply is at 550 volts, 3 phase. 
60 cycles for the motors, and the magnetic pulleys 
are supplied from 220-volt direct-current mains 
from the foundry power-house. 


Sand System for the Coupler Department 

The sand system in the coupler department is 
in many respects similar to the one described 
above, but it has at present only a short dis- 
tributing belt fitted with a shute for filling 
drop-bottom sand boxes placed upon the floor 
below it. These boxes have sector discharge gates 
and are lifted by the cranes and emptied into 
the sand hoppers of coupler mouldings and other 
machines or may be transferred to other aisles. 
This arrangement has worked well and kept up 
with the demand for sand. The  shake-out 
grating in the coupler department is 18 ft.. by 
6 ft., and the knock-out grating is 8 ft. by 4 ft. 

Owing to the smaller size of moulding boxes 
used in this department these dimensions have 
been found sufficient. Concrete foundations are 
provided for two Simpson floor-sand mills with 
6 ft. diameter pans, but only one was installed 
at first. There is also a motor-driven facing-sand 
mill here. 


Moulding Machines 


The side-frame castings required in connection 
with the new contract, although not all alike, 
do not differ to any material extent in dimen- 
sion and the boxes provided are suited to the 
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moulding of all types which will be encountered. 
The same remarks apply to the bolster castings 
required. The side-frame moulding boxes are 
wider and deeper than the bolster boxes, but 
there is little difference in length. 

The capacity of the new moulding machines 
is large enough to cope with the production of 
both side-frame and bolster moulds, and the 
table size of 124 in. by 40 in. was decided by 
the length of a bolster box and by the width of 
a side-frame box and by the requirements for 
clamping the boxes to the table. 

After investigation of several types, it was 
decided to install two similar Osborn pneumatic- 
jolt, electric roll-over and pattern draw machines 
with electrically driven run-out carriages. The 
table of each machine is arranged flush with 
the floor, and is secured to a 27-in. diameter 
jolt piston for operation by 80 lbs. per sq. in. 
air pressure, and had a jolting capacity of 
12,000 Ibs. The machine will jolt a filled mould- 
ing box secured to the roll-over table 60 to 80 
times per min., and is entirely controlled by a 
lever stand at one side. 

All the machinery is below the floor-line, anid 
for its accommodation a roomy reinforced-con- 
crete pit is provided, properly floored, lighted 
and drained. The machine base is bolted to a 


Fig. 9.—Two-Drck VIBRATING SCREEN, 
INDEPENDENTLY DRIVEN. 


heavy anvil block which rests upon a cork isola- 
tion mat, to localise vibration as much as pos- 
sible. These, in turn, were laid upon a machined 
plate grouted upon the top of a heavy reinforced- 
concrete foundation. 

To prevent an excessive fall of pressure in 
the air main when the large jolting cylinder is 
in operation, an air receiver about 2 ft. 6 in. 
dia. by 5 ft. high was installed behind each 
machine and connected in the supply line, with 
the result that a drop in pressure of only about 
7 Ibs. per sq. in. occurs when the machine is 
jolting a box. 

The roll-over tables of the machines are long 
enough to accommodate upright brackets at their 
ends, at each side of the box trunnions. Slots 
in the brackets accommodate a wedge which is 
driven in to clamp the box firmly to the table 
whilst jolting and rolling over are in progress. 
Several types of pneumatically-operated clamps 
were designed, but appeared to offer little advan- 
tage to justify their cost. The simple wedge 
clamp described has proved quite satisfactory. 

It was decided that, of this pair of machines, 
that at the north end should mould all the cope 
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boxes, whilst that at the south end moulded the 
drag boxes, and that the moulded boxes should 
travel on roller conveyors to an intermediate 
point where they would be closed. Metal plate- 
patterns are used for the production of these 
moulds and these patterns had to be registered 
exactly in relation to the box pins. The box pins 
were of hardened steel and one was fitted into a 
normal hardened steel bush. 

The other bush had an elongated hole and fitted 
its pin transversely only, thus securing longi- 
tudinal and transverse alignment whilst allow- 
ing for possible unequal expansion of the boxes. 
Surrounding the pattern secured to the machine 
table is an encircling steel casting, machined on 
both faces; this provides a seating for the boxes 
and avoids any contact with the pattern plate. 
Extreme care is taken to ensure correspondence 
of cope and drag moulds when closed. 


Moulding 
As an example of the methods adopted, the 
moulding of a drag box for a side-frame mould 
will be described. As boxes are shaken out over 
the grating, piles of about five cope- and drag- 
parts are picked up and stacked on roller con- 
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45 secs., and the excess of sand is struck off the 
back of the box. 

The roll-over motor is now started, causing 
the roll-over table, with the box attached, to 
rise vertically and then, when the necessary 
turning clearance has been secured, the table 
revolves upon its trunnions through 180 deg., 
bringing the bottom of the box undermost, sus- 
pended from the table. 


The electrically-propelled roll-out carriage can 
now be driven under the suspended box, until it 
is brought to rest against stops and immediately 
over the centre line of the machine. As it 
passes over the main table of the machine, a 
brush attached to the carriage sweeps the sand 
off this surface. 

The roll-out carriage is provided with four 
air cylinders and air pressure is now admitted 
to these, driving the rams out to the full extent, 
when the cock is closed, entrapping the air in 
the cylinders. The roll-over motor is then 
operated to lower the box upon these rams, which 
equalise the load between them and form an even 
seating for it. The clamping wedges may now 
be removed, releasing the box from the roll-over 


Fig. 10.—THe STARTING AND Controt PANELS Mounted on REAR Sipe or Mitt PLatrorM. 


veyors alongside their respective machines 
(Fig. 4). 

One of these drag parts is now lifted by an 
electric block running upon a joist runway over 
the centre line of the machine, and covering the 
empty-box piles at each side. The box is 
lowered, joint face downwards, upon the seating 
casting upon the roll-over table, this and the 
pattern having been previously dusted off with 
the air hose. The locating pins assure correct 
alignment and the wedges are hammered firmly 
into place to clamp the box to the machine 
table. 

The pattern is then sprinkled with a small 
amount of facing sand and the apron conveyor 
of the sand hopper is started to fill the box 
with sand. Immediately afterwards jolting of 
the mould is commenced. 

When the box is full of sand, a small pneu- 
matic hand rammer is brought into play to in- 
crease the density of the sand around the journal 
boxes. Very little is actually done in this way, 
but it is looked upon by the moulder as an extra 
precaution. Jolting is stopped after about 


table, which is then caused to rise, drawing the 
pattern from the mould. 

As soon as the box is cleared, the roll-out car- 
riage is run back until it is arrested by stops, 
which halt it in alignment with the mould-con- 
veyor line. This runs northwards and down- 
wards, at a slight incline, and is of a convenient 
height to facilitate the work of the core-setters. 
It consists of a series of 4-in.. steel rollers run- 
ning upon ball bearings upon axles secured to 
side bars resting upon foundation blocks. 

Upon the run-out carriage itself is also a short 
section of similar roller conveyor, and when the 
air is released from the air cylinders the box 
settles upon this and can then be pushed easily 
by hand on to the abutting mould conveyor, clear 
of the run-out carriage; the mould is then care- 
fully inspected, any defects being made good. 

Meanwhile, similar operations at the com- 
panion machine towards the north end have pro- 
duced a cope mould which has been started along 
its conveyor, southwards, to meet the drag mould 
which has just been completed. 


(To be continued.) 
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Gates and Risers for Large Non-Ferrous 
Castings” 
BRONZE AND HIGH-TENSILE BRASS CONSIDERED 


By ADAM 


The primary concern of every foundryman is 
the production of sound castings. The soundness 
of castings is determined by several. factors, 
such as metal composition, melting conditions, 
casting temperature, quality of moulding 
material, method of moulding, gating, etc., all 
of which require attention if good results are to 
be obtained. 

Gating is a very important factor, involving 
the determination of the location, size, shape 
and mumber of runners and risers required to 
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1.—COoNSTITUTIONAL DIAGRAM OF 
Coprer-Tin ALLOYS. 
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produce a good casting. Much consideration 
should be given to the runners and risers since 
their size, shape, position and number may each 
be deciding factors in the successful production 
of castings. The method of gating to be applied 
to any casting is mainly governed by two things, 
the design of the casting and the characteristics 
of the alloy to be used. When considering non- 
ferrous alloys, one is immediately confronted 
with the many different and complex alloys in 


2.—MertHop oF GaTING AND PovurINne 
22-rT. LONG LINERS, HORIZONTALLY. 


use, and it is only proposed to deal in this 
Paper with two types of alloy, namely, bronze 
and high-tensile brass, and to discuss under 
these headings, principles and methods of gat- 
ing as applied to some large castings. 


Bronze Alloys 
As the properties of the alloy used must be 
kept in mind, it is proposed to survey some of 


* Paper read before the Scottish Branch of the Institute of 
British Foundrymen, Mr. F. Hudson presiding. 
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the peculiarities of the bronze alloys. The 
copper-tin system forms the basis of this class 
of alloy. The alloys which find use in engineer- 
ing practice contain up to 16 per cent. of tin 
with varying amounts of zinc, lead or phos- 
phorus. Some castings are made in the simple 
binary alloy if this includes the copper-tin alloys 
which contain a small amount of phosphorus. 
By far the larger number of bronze castings, 
however, are made from alloys containing zinc 
and sometimes lead. Many specifications for this 
type of alloy are in use, in many cases differing 
from one another in minor respects. In a 
recent Report of the Non-Ferrous Sub-Committee 
of the Institute of British Foundrymen it is 
stated that 37 specifications in current use are 
covered by the following range of composition : 
Cu, 82 to 93; Sn, 4 to 9; Zn, 1 to 8; and Pb, 
0 to 7 per cent. Perhaps the most widely used 
bronze is the 88 per cent. copper, 10 per cent. 
tin, 2 per cent. zinc Admiralty mixture. 

In considering the principles underlying 
methods of gating large castings in this type of 
alloy, some of the defects associated with faulty 
methods will be discussed, together with gating 
methods which help to minimise these faults. 
Such defects may be conveniently discussed 
under three headings:—(1) Shrinkage and con- 
traction defects; (2) dirty castings; and (3) mis- 
run castings. The above defects, however, are 
not always due to incorrect gating practice. 


Shrinkage and Contraction Defects 

There are three varieties of shrinkage in the 
cooling of molten bronze—liquid, solidification 
and solid. The most critical period is the soli- 
dification stage, that is, the transition from 
liquid to solid. A prevalent defect in bronze 
is lack of density—not blow holes and large 
shrinkage cavities, etc.—but general lack of 
density giving poor castings and bad physical 
properties. Some light can be thrown on this 
type of defect by a study of the constitutional 
diagram for copper-tin alloys, part of which is 
shown on Fig. 1. Although this is the diagram 
for the simple binary alloys, it is quite applic- 
able to those bronzes containing zinc. Zinc has 
a somewhat similar effect to tin in the constitu- 
tion of the copper-tin alloys, in that beyond the 
limit of the alpha solution, it increases the 
amount of delta present. For practical pur- 
poses zinc is equivalent to half its amount of 
tin in the production of the delta constituent. 
On referring gunmetals to the copper-tin con- 
stitutional diagram, it is necessary to convert 
the zine and tin contents to the apparent tin 
content. 

The constitutional diagram is of the solid 
solution type. The upper line A B, known as 
the liquidus, indicates the temperature at which 
solidification commences, while the line A C D, 
known as the solidus, indicates the temperature 
at which solidification is complete. This shows 
that the copper-tin alloys freeze through a tem- 
perature range which, in the case of an alloy 
having a tin equivalent of 10 per cent., is 
approximately 200 deg. C. The effect of phos- 
phorus, in amounts such as are usually met with 
in ordinary phosphor-bronz, is to lower both 
the temperature of the beginning and of the end 
of freezing. For example, 0.1 per cent. of phos- 
phorus added to a bronze containing 10 per cent. 
of tin lowers the commencement of freezing by 
about 25 deg. C. and lowers the temperature of 
final solidification by about 150 deg. C. A phos- 
phor-bronze with 10 per cent. tin and 0.1 per 
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cent. phosphorus has a freezing range of approxi- 
mately 325 deg. C., and is therefore cast at a 
lower temperature than straight bronze. 

Metallic solid solutions do not usually—and the 
bronzes are no exception—crystallise from a 
single centre outward uniformly, but grow faster 
in certain directions than in others, resulting in 
a dendritic formation. Since, during the freez- 
ing process, bronze contracts considerably, each 
dendrite occupies less volume than the liquid 
from which it is formed, and consequently tends 
to leave a space around it, Because the alloy 
has such a long freezing range, the amount of 
metal in a partly frozen condition is large, and 
being traversed by a mass of dendrites, the feed- 
ing liquid has difficulty in filling up the cavities 
and so producing sound casting. 

The main factor is the period of solidification ; 
the longer this period, the more likely is the den- 
sity to be low. The period of solidification is con- 
trolled to a certain extent by the composition 
and temperature of the metal and by the thick- 
ness of section. The higher the casting tempera- 


Fie. 3.—A 30-rt. Lonc Liner WEIGHING 
OVER 6 TONS. 


ture and the greater the mass, the lower the 
density is likely to be. The earlier solidification 
of a thin section of a casting may prevent the 
feeding of an adjoining thick portion, which, 
owing to its mass, must solidify later, and unless 
fed with liquid metal will be unsound. 

Various methods may be adopted to overcome 
this difficulty. By admitting the metal at a thin 
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Fie. 4.—Metrnop or Gating Langrs, 
cast VERTICALLY. 


section, the continued flowing of fresh metal 
superheats this part of the mould with a conse- 
quent delay in the rate of cooling, at the same 
time comparatively cold metal is supplied to the 
thick section with a subsequent speeding up in 
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the rate of cooling. In this way a more even 
covling down of the metal in the various sections 
of a casting is promoted. Alternatively, a large 
runner may be employed, leading into the heavy 
section, the runner keeping liquid long enough 
to provide feeding metal; this method has a 
limited application for large castings. 

Another method of promoting an even cooling 
in sections of differing thickness is to increase 


Fic. 5.—VeRTICALLY-cAst LINER WITH 
Gates AND Risers ATTACHED. 


the thermal conductivity of the mould at the 
thick section, by using a metal chill, or, in a 
milder form, by sprigging the mould face at 
that point. It would be advantageous if means 
could be devised to control the thermal conduc- 
tivity of the moulding sand, when sand of com- 
paratively high thermal conductivity could be 
used to ram the parts of the mould of thick 
section while sand of lower thermal conduc- 
tivity is used for the thin sections. Should 
none of the above methods be suitable, the heavy 
section should be connected to a feeding riser. 
It will be seen that the ideal process of solidi- 
fication should commence at the furthermost 


ic. 8.—Pourtne Bastin ror THE CASTING 
SHOWN IN Figs. 6 AND 7. 


part of the casting and continue progressively 
toward the feeding points where the final liquid 
shrinkage can be compensated by liquid metal 
from the risers. Such risers must therefore be 
large enough to remain liquid until the parts to 
which they are attached have solidified, unless 
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some artificial means is employed to prevent this 
prior solidification. Solidification of the metal 
in the riser may be retarded by rod feeding, in 
which method a preheated wrought-iron or mild- 
steel rod is moved up and down through the 
gate into the casting. The solidification of the 
metal in the gate being retarded, the metal in 
the riser is allowed to feed down into the cast- 
ing. Skill is required in the manipulation of 
the feeding-rod for careless movements of the 
rod when the metal is becoming pasty will 
cause a porous area in the casting below the 
riser. 

A prevalent cause of cracks and hot tears, 
other than those caused by unyielding cores, etc., 
is the contraction stresses set up by varying 
rates of cooling in different parts of the solid 
casting. Much can be done in the way of 
equalising the rate of cooling by applying the 
runner gates to the lighter portions, and thus 
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molten metal and the inclusions, or the cohesion 
which holds foreign material in contact with the 
sand of the mould. One of the best methods of 
ensuring the delivery of clean metal to the 
mould is to provide a good pouring basin. By 
pouring rapidly, a reservoir of metal is formed 
in the basin; the dirt being lighter than the 
metal, remains on top, while clean metal is fed 
into the gate or gates from the bottom. Actual 
sizes and shapes of pouring basins will be dis- 
cussed when the methods of gating actual cast- 
ings are considered. 

One of the functions of a riser is to lead dirty 
or drossy metal from the casting. A riser placed 
at the highest point of a mould, such as on the 
edge of a flange or boss, facilitates the escape 
of dross from the mould. Dummy or blind risers 
are often used for this purpose on the top edges 
of castings, preventing the formation of gas 
pockets and ensuring clean edges by leading from 


Fic. 6.-ConDENSER Door Casting WEIGH- 


ING 30 cwr. 


superheating these lighter sections. It is also 
essential that the mould be evenly filled with 
molten metal, otherwise cooling will commence 
at different times at various parts of the cast- 
ing, with the result that contraction stresses 
are set up. The aim in all methods of gating 
should be to fill the mould cavity with molten 
metal in such a manner that solidification takes 
place from remote parts of the casting towards 
the feeding points and that the subsequent cool- 
ing of the solid casting is as uniform as possible. 
Dirty Castings 

By dirt in castings is meant foreign inclu- 
sion, such as sand, slag, oxide, etc. All sand 
holes in castings are not due to faulty mould- 
ing sand; the defect may arise when using the 
best moulding sand by the use of faulty methods 
of gating and careless preparation of gates and 
pouring basins. A large gate playing on one 
part of the mould or core may result in a scab, 
while, if the metal had been admitted at two or 
more points, the trouble would have been 
avoided. The runner gates should be so arranged 
that the metal has an unrestricted flow into the 
mould cavity, and should not impinge on any 
projection of the mould or core, but should flow 
as gently as possible with the minimum of tur- 
bulence and splashing. When deep work is 
heing run from the top, the first metal should 
serve as a cushion for the remainder, otherwise 
erosion of the mould may occur and result in 
a dirty casting. 

Whenever sand holes are found in a casting, 
these are usually associated with a scab, but 
often no scab can be found. A likely cause of 
the trouble is sand washed in from the pouring 
basin. The sand of which the pouring basin is 
composed should receive as much care and treat- 
ment as the facing sand which lies against the 
pattern, but quite often this is not so, and any 
kind of sand is thought good enough for a pour- 
ing basin. 

In some cases the dirty areas are due to slag 
poured in with the metal. Many types of skim- 
mer and strainer gates have been devised to 
minimise the amount of dirt entering the mould; 
these gates are designed to take advantage of 
the difference in specific gravity between the 


Fic. 7.—THE Casting SHOWN IN Fie. 6. 
THE SecTION THICKNESS IS 7% IN. 


the casting any dross which might collect at these 
points. Another method of eliminating dross and 
sluggish metal is to fix the outer orifice of the 
riser at a slightly lower level than the level ot 
the metal in the pouring basin, and when the 
mould is full, pouring is continued until one or 
two ewts. of metal has been run off at the riser. 


Misrun Castings 


It is essential that the pouring gate or gates 
should be so arranged as to deliver metal to all 
parts of the mould at the same time. With work 


9.—A 25-cwt. CentRIFUGAL PuMP 
Cover. 


of thin section this is especially important. Its 
neglect may lead to a misrun casting or to the 
less obvious but equally fatal defect known as 4 
‘* cold shut.’ It can be easily appreciated that a 
thin stream of metal having to traverse a large 
mould area will quickly become chilled. When 
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two such streams meet there is always a possi- 
bility of complete fusion not taking place. It is 
therefore desirable to restrict the area of mould 
served by one gate, the area depending, of 
course, upon the thickness of metal. The volume 
of metal which a gate supplies to a casting 
depends upon its cross-sectional area and shape. 
A round gate will pass more metal than a rect- 
angular one of similar area. The in-gate area is 
governed by such factors as the composition of 
the metal, the area of the mould surface and 
weight and section of the casting, but the gate 
area must be large enough to prevent misruns or 
cold shuts, but not so large that difficulty is 


Fie. 10.—A 10-FT. pia. TusBe Pate 


CASTING. 


«neountered in keeping the head up in the pour- 
ing basin during the teeming of the mould. 

When it is found necessary to increase the 
volume of metal entering the mould, this is best 
done by increasing the number of gates rather 
than increasing the area of the existing ones. 
This method reduces the danger of the greater 
flow of metal eroding the mould face. 

While the foregoing are some general prin- 
ciples governing the satisfactory application of 
gates and risers, their actual design is also 
determined to a great extent by the design of the 
casting. A few typical examples of methods of 
gating actual castings will now be discussed. 

Many tons of gunmetal are made into liners 
which vary in length from a few feet to over 
30 feet, a large proportion of the liners made 
being used on propeller shafting, etc. These 
castings are machined all over, and have usually 
to pass a hydraulic test to ensure freedom from 
porosity. Liners are cast either in a horizontal 
or vertical position, the larger ones being made 
horizontally, the others vertically. The firm with 


Fig. 11.—MetHop or GatING THE CASTING 
SHOWN IN Fie. 10. 


which the author is associated cast liners up to 
22 feet long in a vertical position, and Fig. 2 
indicates the method of gating and pouring 
liners cast horizontally. Diagrams A and B 
are elevation and plan respectively of a liner 
with the gates attached. In this casting twelve 
runners were used with a riser at either end, 
the outer orifices of the risers were so placed 
that when the mould was filled, a few cwts. of 
metal could be run off. Diagram C is a plan 
view of the pouring basin and riser heads, while 
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D is a section through X Y. By pouring the 
metal rapidly into the wide central section of 
the pouring basin a reservoir was quickly formed 
from which the twelve gates were supplied with 
clean metal. The heads made as shown at either 
end of the casting collected the metal which 
was run through. Fig. 3 shows a 30-foot long 
liner weighing over 6 tons, and twelve 1-inch 
diameter gates were used to run the job. 

Fig. 4 illustrates the method of gating liners 
cast in a vertical position. Sketch (a) shows the 
top end of the liner in the casting position. A 
three-quarter circular connecting gate, B, joins 
the main down-gate, A, to four in-gates, C, 
while E is the feeding head. As a further safe- 
guard towards obtaining a sound top end to the 
liner, an extra 3 or 4 in. was added, which 
tapered outwards to increase the mass and pro- 
long the period of solidification towards the top; 
at the same time it collected any dross which 
formed on the surface of the metal as it rose 
in the mould. Sketch (b) is a section through 
the head box, illustrating the pouring basin 
and feeding riser. A cast-iron plug was used 
temporarily to close the down-gate until the 
hasin was filled, after which the plug was with- 
drawn and the pouring regulated to keep the 
basin full; this ensured the delivery of clean 
metal to the mould. Rod feeding was applied to 
the riser to prolong the solidification of the 
connecting gate until the top of the casting had 
become solid. Fig. 5 illustrates the end of a 
vertically cast liner with the gates and feeding 
head attached. 

Two views of a condenser-door casting are 
shown in Figs. 6 and 7. This casting weighs 
30 cwts., and the average thickness of section is 
*; in. Four 1}-in. diameter down-gates run the 
casting from the bottom flange. Three risers 
were taken off the main branch flange and one 
riser from the smaller flange. Two dummy 
risers were fixed on the body of the casting at 
the junctions of the strengthening ribs. The 
pouring basin for the casting is shown in Fig. 8, 
the photograph having been taken before the 
gate pins had been withdrawn. As in the case 
of liners cast in horizontal position, the metal is 


Fig. 12.—Mernop or Castine A 


poured rapidly into the basin to form a reser- 
voir which supplies clean metal to the four down- 
gates. 

A 25-cwt. centrifugal pump cover is shown in 
Fig. 9. Five j-in. dia. down-gates ran the 
casting at the joint of the mould. Two of these 
gates were broken off in stripping the casting, 
but their position on the casting can be seen. 
A similar type of pouring basin to that used for 
the condenser door casting was employed to 
supply the metal to the five down-gates. Three 


and were rod fed. 


risers were fixed on the top edge of the flange 


A 10-ft. diameter tube plate with the gates 
attached is shown in Fig. 10. The method of 
gating, however, is better illustrated in Fig. 11. 
Two down-gates A A, 2 in. diameter, were con- 
nected by a curved runner, 2 in. broad by § in. 
thick, to four in-gates, whilst the two down- 
gates were supplied with metal from a common 
pouring basin 7 in. wide and 9 in. deep. BB 
are risers or flows connected to the casting by 
gates as shown. The outer orifices of these risers 
were 1 in. higher than the bottom of the pouring 


Fie. 
PROPELLER AFTER REMOVAL FROM THE 
Pir. 


13.—A 15-rr. pia. Four-BLapEp 


basin, and were connected to a trench in the 
floor. When the mould was filled, 2 or 3 cwts. 
of metal was flowed through, and run off at B B. 


High-Tensile Brass 

The high-tensile brass alloys, or, as they are 
more commonly called, the manganese bronzes, is 
a class of alloy extensively used in engineering. 
Castings varying in weight from a few ounces up 
to many tons are made in this type of alloy. 
The alloys are essentially high zine brasses to 
which small additions of various other elements 
have been made. The chief metals used for these 
additions are manganese, aluminium, iron, tin 
and nickel. The composition of high-tensile 
brass is usually within the following limits : 
Cu, 50 to 60; Sn, 0 to 1.5; Fe, trace to 2.0; Al, 
trace to 3.0; Mn, trace to 4.0; Ni, 0 to 3.0, and 
Zn, remainder. 

The successful manufacture of castings in this 
series of alloys requires great care and consider- 
able experience. Although these alloys have a 
lower melting point than the bronzes already dis- 
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Fie, oF ONE OF THE Down 
GATES AND IN-GATES FOR A PROPELLER. 


cussed, they are considerably more difficult to 
cast, the main obstacles to the production of 
sound castings being the great tendency of the 
molten metal to oxidise and form dross, coupled 
with a much greater shrinkage. Both of these 
characteristics necessitate close attention being 
paid to gating practice. 

Great care has to be exercised in fixing the 
runner gates to overcome the tendency of the 
metal to oxidise and form dross. Splashing of 
the metal into the mould must be avoided and 
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any gate which allows the metal to fall vertically 
to the bottom of the mould is useless. Bottom 
pouring, therefore, is essential, and the gate 
should lead the metal to the bottom of the mould, 
whence it can enter. the mould cavity gently. 
The use of small gates which widen towards the 
casting facilitates the quiet entry of the metal, 
while the gradual widening of the gate as it 
nears the casting reducing the velocity of the 
metal. Whenever possible, the runner gates 


Fre. 15.—Pourine Bastin FoR THE PROPELLER SHOWN IN Fie, 13. 


should be so located that the metal has a good 
flow before being interrupted by cores or pro- 
truding sections of the mould, the stream of 
metal being continuous and unbroken. Agita- 
tion of the metal in passing through the mould 
must be avoided, since this creates scum or dross 
that may lead to defects in the casting. When 
pouring, the down runner should be kept full of 
metal to exclude air. 


A dirt trap or sump made at the bottom of 
the down, runner is advisable; this takes the first 
rush of the metal and traps the dross formed 
by the drop of the initial entry, at the same 
time helping to prevent splashing of the molten 
metal as the alloy enters the actual mould. It 
is advisable when pouring large castings to use a 
pouring basin of such a capacity as to hold at 
least one-quarter of the metal required for the 
casting. The basin should be used in conjunction 
with ball-plugs to close the runner or runners 
temporarily until the basin is filled. The advan- 
tages of this arrangement are, firstly, only clean 
metal enters the mould and, secondly, the down 
runners are kept full, giving uniform pouring 
with the minimum of turbulence. 


To compensate for the large liquid shrinkage, 
proper feeding is important to avoid unsound- 
ness. Large feeding heads or chills should be 
used over changing and thick sections. The use 
of chills, however, must be made with caution, 
since their application may only remove the 
shrinkage defect to some unexpected place. It 
is not advisable to use chills when it is possible 
for feeders to be effectively employed. It is 
false economy to reduce the number or size of 
feeding risers when working with this class of 
alloy. Whenever possible, moulding should be 
done in such a way that the heavy sections are 
placed in the upper part of the mould, these 
heavy sections being connected to a good feeding 
riser. The risers should be appreciably thicker 
at the top than the thickest section of the cast- 
ing, to prevent the possibility of their prema- 
ture setting before the casting is completely fed. 
In some large castings rod-teeding has to be 
resorted to, while periodically hot metal is added 
to the riser. For example, in large castings such 
as propellers of from 8 to 12 tons weight, the 


FOUNDRY TRADE JOURNAL 


feeding heads should remain liquid for two hours 
or more after pouring. 

The method of casting a propeller blade illus- 
trates most of the points discussed, the proce- 
dure being shown in Fig. 12. The blade was cast 
upright and was run from the tip. A pouring 
basin of ample capacity was used and the down 
runner closed with a plug. When the basin was 
filled, the plug was withdrawn and the pouring 
regulated to keep the basin full. When the metal 
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is shown in Fig. 15. The arm, A, carried~the 
molten metal to the four runners in the circular 
basin. around the feeding head, and the runners 
were closed with plugs until the basin was filled. 
Sufficient metal was poured into the casting to 
about three-quarter fill the feeding head. In the 
actual ‘propeller illustrated the feeding head 
thus formed was rod-fed for nearly an hour, 
when 10 cwits. of hot feeding metal was added 
and the rod feeding continued for another hour. 


reached the level of the top of the runner, pour- 
ing was stopped. Sand was thrown on top of 
the end of the runner in the pouring basin, and 
a weight was then placed on top. The feeding 
head was then filled with hot metal from the 
ladle and rod feeding applied to keep the head 
open. The following are some figures relative 
to a blade which weighed 35 cwts. when dressed. 
The weight of the feeding head was 12 cwts., 
the diameter of the down-gate was 2 in., and 
for & in. the in-gate diameter was 1} in., then 
gradually opening out to the mould, where the 
dimensions were 4 in. by 1} in. This gating 
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17.—SEcTION THROUGH THE MOULD OF THE 
CASTING SHOWN IN 16. 


Fig. 


arrangement ensured the quiet entry of the 
molten metal into the mould. 

Fig. 13 shows a 15-ft. diameter four-bladed 
propeller, immediately after lifting from the 
casting pit. The total weight of the casting, as 
cast, is over 10 tons, the feeding head alone 
weighing about 2 tons. The feeding head and 
three of the four runners can easily be seen. 
Fig. 14 gives details of one of the down-gates 
and in-gates. The pouring basin of this propeller 


Fie. 16.—A HAr-sPHERE CasTING 5 FT. DIA. AND WEIGHING 
NEARLY 2 TONS. 


A half-sphere casting with gate and risers 
attached is shown in Fig. 16. This casting is 
about 5 ft. in diameter, weighs nearly 2 tons, 
and, when bolted to another half-sphere of the 
same type to form a complete sphere, has to 
withstand an internal hydraulic pressure of 
600 lbs. per sq. in. The casting was run from 
the bottom by a 2-in. diameter down-gate, which 
passed through the centre of the core, and was 
fed by increasing the thickness of the flange. 
Four risers are shown fixed to the feeding head 
proper; these were not intended for feeding 
purposes, but were used as a means of centring 
the core. Three of these risers were blocked up, 
while the fourth merely acted as a vent and 
indicated when the mould was filled. Fig. 17 is 
a section through the mould, illustrating the 
pouring basin employed; a plug was again used 
to close the down-gate until the basin was filled. 
It will be noted that the runner opens out into 
a cone prior to entering the actual mould, and 
this arrangement prevented a draw forming in 
the casting at its junction with the runner. 


In conclusion, the author desires to express his 
thanks to the management of Steven & Struthers 
for permission to read this Paper, and to Mr. 
James Steven for his help and encouragement. 


Lead 


The Lead Industries Development Council, Rex 
House, 38, King William Street, E.C.4, has issued 
Bulletin No. 2 of its Technical Publications, entitled 
** Lead, the Material, its Manufacture and Proper 
ties.’’ This booklet contains, in its 19 pages, an 
excellent concise summary of the history and sources 
of supply of the metal, details of the nature, manu- 
facture and gauges of sheet lead, ornamental cast 
lead, solders, lead pipe, and a note on alloys of 
lead. A section is devoted to the exceptionally com 
prehensive tabulation of data on the properties o! 
lead compiled by the Lead Industries’ Association, 
New York. This tabulation is very useful for quick 
reference to the property data. The Council also 
issue the information sheets, reprinted from the 
** Architects’ Journal,’’ for the latter’s library of 
planned information, which cover various aspects 
of the use of lead in building construction an4 
plumbing. 
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A SPECIALITY 


The Cumming Hand- Ram 
MOULDING MACHINE 


SIMPLICITY, DURABILITY 
ECONOMY 


A 
Turnover Table 
with 
Unique Locking 

Device 


Standard Pattern : 
SIZE OF BOX I15 ins. by 15 ins. by 4} ins. 
DRAW 4} ins. 


Other sizes to order. 


PRICE OF STANDARD PATTERN £17/10s. NETT 
at Works 


Head Office and Works— 
Kelvinvale Mills, Maryhill, 
GLASGOW 


Branches at— 


FALKIRK, CHESTERFIELD, DEEPFIELDS 
and MIDDLESBROUGH 
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The Week’s News in Brief 


Trade Talk 


H.M. tHe Kine has been graciously pleased to 
give his patronage to the Empire Exhibition, Scot- 
land, to be held in 1938. : 

THE ANNUAL SociAL of furnacemen at the Shotts 
Iron Company, Limited, was held last week under 
the chairmanship of Mr. James Coats. 

Tue Furness SHIPBUILDING ComPaNy, LIMITED, 
Haverton Hill-on-Tees, have received an order for 
three small tankers from London owners. 

C. A. Parsons & Company, Limitep, Heaton, 
Newcastle-upon-Tyne, have received a £104,000 con- 
tract for a turbo-alternator for the Leicester Cor- 
poration. 

Davip Rowan & Company, LiMiTED, marine eng)- 
neers and boiler makers, of Glasgow, have acquired 
a licence to build the Doxford opposed-piston type 
oil engine. 

Tue Mittom & Askam Hematire [Ron Company, 
Limitep, have removed their London office from 
402-3, Caxton House to Bevis Marks House, Bevis 
Marks, E.C.3. 

INTERNATIONAL Combustion, Derby, have 
received a contract for boilers to be used on a new 
generating plant from the Leicester Corporation. 
The contract is valued at £100,000. 

A SETTLEMENT WAS REACHED last week in the 
dispute at the works of Thomas Dudley, Limited, 
ironfounders, of Dudley Port, as a result of which 
eighty moulders had ceased work. aes 

TwIsteeL REINFORCEMENT, LIMITED, of New 
Malden, Surrey, are opening a new factory on the 
Treforest Trading Estate for the manufacture of 
fabricated steel mesh for the reinforcement of 
concrete. 

Eicut moutpers at the Parker Foundry (1929), 
Limited, Mansfield Road, Derby, were injured by 
molten steel blown from a converter. It is over 
thirty years since a fatal or serious accident occurred 
at these wo.ks. 

THREE REPRESENTATIVES oF Arcos, Limited, were 
entertained to luncheon on February 18 by Coat- 
bridge Town Council. The Russian visitors had 
previously inspected the Whifflet Foundry of R. B. 
Tennent, Limited. 

Tue Treasury, on the recommendation of the 
Import Duties Advisory Committee, have placed 
used railway rails on the Free List. Such rails, 
when of heavy section, are re-rolled for use as 
cutting tools and other products. 

Tre Sree: Corporation, LIMITED, 
Sheffield, have despatched from their Grimesthorpe 
Foundry a cast-steel mill housing, which weighs 
just under 80 tons. It has been made to 
the order of Lamberton & Company, Limited, Coat- 
bridge. 

Roserr StrepHenson & Company, Dar- 
lington, have received orders for four locomotives 
for the South Indian Railways, and two for the 
Appleby Frodingham Steel Company, Limited, and 
for eight boilers for the Great Western Railway 
of Brazil. 

THe Company, 
LrmitTep, Scotstoun, Glasgow, are to build a twin- 
screw shallow-draft steam tanker of about 4,000 tons 
for the Anglo-Saxon Petroleum Company, Limited, 
London. The propelling machinery will be built by 
Aitchison, Blair, Limited, Clydebank, and the boiler 
work will be done by Babcock & Wilcox, Limited, 
of Renfrew. 

THe Seconp Conrerence on Industrial Physics. 
organised by the Institute of Physics, will be held 
at the Physics Department of the University of Bir- 
mingham, Edgbaston, Birmingham, from March 18 
to 20. The subject of this Conference is ‘‘ Optical 
Devices in Research and Industry,’’ and on March 20 
visits to the works of the Austin Motor Company, 
Limited, the General Electric Company, Limited. 
and Henry Wiggin & Company, Limited, have been 
arranged. 

THe Transport AppraL TRIBUNAL last week 
dismissed the appeals of the four main-line railway 
companies against the award by the Metropolitan 
Licensing Authority to Bouts-Tillotson Transport, 
Limited, of a new ‘‘ A,”’ or public carrier’s, licence, 
for 128 vehicles on trunk routes from and to 
London. The application for the new licence, in 
substitution of one expiring, had been opposed by 
the railway companies mainly on the ground that 
suitable transport facilities were already in excess of 
requirements. 


Personal 


Mr. Davip CoLvite has resigned from the board 
of Colvilles, Limited, and Sir Steven Bilsland, Bt., 
M.C., has accepted an invitation to join the board. 
Sir Steven is chairman of the Union Bank of Scot- 
land and a Past-President of the Glasgow Chamber 
of Commerce. 

Mr. JosrepH N. Kitsy, who for the past five years 
has been technical adviser to the general manager 
of the South Durham Steel & Iron Company, 
Limited, has been appointed general manager of 
the Redbourne Hill Works, Scunthorpe, Lincs, of 
Richard Thomas & Company, Limited. Mr. Kilby 
is a member of the Institute of Mechanical Engi- 
neers, and a Fellow of the Chemical Society. 

GENERAL THE Hon. Str Herpsert A. LAWRENCE, 
G.C.B., has expressed his desire to be relieved of 
his duties as chairman of Vickers, Limited, from 
the conclusion of the forthcoming annual general 
meeting. Thereafter General Lawrence will retain 
his seat on the board for the time being. Mr. A. A. 
Jamieson, who has been a director for over eight 
years, will succeed Sir Herbert Lawrence as chair- 
man of the company. 

Mr. W. F. Bornrtetu, Cutler-Hammer, Incor- 
porated, Milwaukee, has been appointed general 
chairman of the Milwaukee Convention Committee 
of the American Foundrymen’s Association, and Mr. 
Walter Gerlinger, Walter Gerlinger, Incorporated, 
general vice-chairman. This committee assists the 
American Foundrymen’s Association in preparing 
the forty-first Annual Convention and Foundry 
Exhibition in Milwaukee from May 3 to 7. 


Will 
Hopcart, Mactuer, partner in 
Hodgart & Barclay, ironfounders, of 


Paisley £7,140 


Obituary 


THE DEATH HAS OCCURRED of Mr. David ‘Muir, of 
David Muir & Sons, brassfounders, of Bathgate, 
Glasgow. 

Mr. Harry G. Barrp, who, for the past ten years 
has been general manager of Smith & McLean, 
Limited, Milnwood Iron and Steel Works, Moss- 
end, died last Monday, aged 65. 

Mr. GeorcGe THomM, general manager of the 
Lanarkshire Steel Company, Limited, Motherwell, 
has died, aged 55. Mr. Thom, who was appointed 
works manager in 1920 and general manager in 1935, 
was a Vice-President of the West of Scotland Tron 
and Steel Institute, a member of Council of the 
British Iron and Steel Federation, and of the Scot- 
tish Steel Makers’ Association. 


Company Reports 


John Baker & Bessemer, Limited.—Dividend of 
6 per cent. for 1936. 

James Booth & Company (1915), Limited.— 
Dividend of 15 per cent. on the ordinary shares 
for 1936. 

Hammond Lane Foundry Company, Limited.— 
Profit for 1936, after depreciation and tax, £14,852; 
brought in, £3,173; interim dividend of 5 per cent., 
£3,391; final dividend of 10 per cent. (making 15 per 
cent.), £6,781; to general reserve, £2,844; to work- 
men’s compensation reserve. £1,366; carried for- 
ward, £3,644. 


Correction. 


In his Paper on the ‘‘ Influence of Elements on 
Cast Iron,’’ published in our last week’s issue, Mr. 
A. E. Peace is reported to have said that ‘‘ in some 
cases use is made of nickel to produce a martensite 
structure which has great heat and corrosion resis- 
tance.’’ This should read: ‘‘ In some cases use is 
made of nickel to produce a martensite structure, 
which is exceptionally hard, and in others to produce 
an austenite structure, which has great heat and 
corrosion resistance.”’ 
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Contracts Open 


Cariton, March 3.—4,000 yds. of 4-in., 5-in. and 
6-in. cast-iron mains, for the Barnsley Rural District 
Council. Mr. J. R. Wilkinson, surveyor, 15, Regent 
Street, Barnsley. 

Edinburgh, March 4.—Sheet and bar iron, brass 
and copper castings, and malleable-iron tubes, for 
the Town Council. The Engineer, Dewar Place, 
Edinburgh, 3. 

Leeds, March 8.—Iron castings, for the Water- 
works Department. Mr. H. Shortreed, waterworks 
manager, Civic Hall, Leeds, 1. 

Port Talbot, March 1.—Cast-iron, spun-iron and 
steel mains, for the Town Council. Mr. E. M. 
Edwards, engineer, Gasworks, Aberavon, Port 
Talbot. 

Sandbach, March 16.—1,400 yds. of 9-in. and 6-in, 
cast-iron pipes, for the Urban District Council. 
D. Balfour & Sons, consulting engineers, 3, St. 
Nicholas Buildings, Newcastle-upon-Tyne. (Fee £3, 
returnable. ) 

Sawston, March 9.—Cast-iron pipes, for the Sout! 
Cambridgeshire Rural District Council. Sands & 
Walker, consulting engineers, Milton Chambers. 
Nottingham. (Fee £3 3s., returnable.) 

Wellington, March 2.—Five-ton  steam-drive: 
travelling crane, for the New Zealand Public Works 
Department. _ The Department of Overseas Trade. 
(Reference T.Y. 2,303.) 


New Companies 


>. Jordan & Sons, 
Chancery Lane, ondon, WC2) 
Aero-Marine Engines, Limited._-Capital, £70,000 
Subscriber: G. W. Treadwell, 67a, Shooters Hill 
Road, London, S.E.3. 
Gainsborough Enamelled Ware Company, Limited. 
—Capital, £5,000. Directors: T. R. Law, The Oaks. 


Walmley, Birmingham; F. J. R. Law, and H. 
Cartlidge. 


Forthcoming Events 


MARCH 5. 


Manchester Association of Engineers :—Dinner re 
at the Grand Hotel, Manchester. = 


Institute of British Foundrymen 


FEBRUARY 27. 
East Midlands Branch :—Annual Dinner at Loughborough. 
Lincolnshire Section :—‘‘ Steel Castings,” Paper by F. 
Cousans, at the Technical College, Monks Road 
Lincoln, at 7 p.m. 
Newcastle-upon-Tyne Branch :—Paper by Victor Stobie, at 
ped all, Westgate Road, tyne’ at 
Wales and Monmouth Branch :—‘ Non-Ferrous Metals.” 
Paper by C. A. Howe, and “ Recommendations of the 
Non-Ferrous Sub-Committee for Two Leaded Gun- 
oye at the Technical College, Newport, at 


30 p.m. 
MARCH 3. 
London Branch :—Further Recommendations of the Cost- 


ing Sub-Committee, at the Charin 
London, W.C.2, at 8 p.m. — 


MARCH 4. 


East Anglian Section:—Annual General Meeting and 
Short +p ~ Competition, at the Lecture Hall, Central 
Library, Ipswich, at 7.30 p.m. 

Sheffield Branch :—‘ The Manufacture of Iron and Steel 
Castings in Green Sand,” Paper by C. J. Dadswell, 
Ph.D., T. R. Walker, B.A., and F. Whitehouse, at the 
King Head Hotel, Change Alley, Sheffield, at 
7.30 p.m. 

MARCH 5. 


Birmingham, Coventry and West Midlands Branch 
“Principles of Metallurgy,” Paper by J. G. Pearce, 
M.Sc., etc., at_the James Watt Memorial Institute, 
Loy House, Great Charles Street, Birmingham, at 
.30 p.m. 


MARCH 6. 
Lincolnshire Section :—Annual Dinner at_ Loughborough. 
Bristol Section :—‘ Problems of the Non-Ferrous Foundry,” 


Paper by F. Dunleavy, at the Merchant Venturer s 
Technical College, Bristol, at 7 p.m. 

Lancashire Branch :—“ Light Repetition Castings,” Paper 
by R. P. Layfield, at the Engineers’ Club, Albert 
Square, Manchester, at 4 p.m. 

Falkirk Section :— Foundry Sands,” Paper by W. Y. 
Buchanan, at the Temperance Café, Lint Riggs, 
Falkirk, at 6 p.m. 


The Institute of Vitreous Enameliers 


MARCH 4. 
Northern Section :—‘‘ System of Plant Operation to Elimi- 
nate Enamellin efects,” Paper by J. T. Gray, at 
the Queen’s Hotel, Manchester, at 7.30 p.m. 
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Foundry Equipment 


sin and Furnaces 


We specialise in the most modern 
Sone and efficient Foundry Plant. Our 
Wil experience in Continuous Castings 
ake Systems will be of great value 
to you. 


Our furnaces operate on almost 


Dance 


every type of fuel. | 


rough. 


se, a Our technical staff at your service. 
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a Coggon Foundry Equipment Ltd. 


| Shay Lane, Ovenden, 
HALIFAX, YORKS. 
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Telegrams: Coggon, Halifax ”’ 
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Raw Material Markets 


The Government’s proposal to spend £1,500,000,009 
on armaments during the course of five years will 
inevitably result in a much-increased demand for 
iron and steel. A scheme, somewhat similar to the 
central selling organisations in the coal trade, is 
to be introduced in the scrap market as a result of 
negotiations between the steelmakers and the scrap 
distributors. 


Pig-lron 


MIDDLESBROUGH. — Producers of pig-iron in 
this area are faced with the difficult problem of 
maintaining the export trade and at the same time 
satisfying home users. Exports can only be made 
by restricting deliveries to home consumers, who are 
already short of material. The question is being 
given every consideration, but the makers fully 
realise that it is their duty to give preference to 
British users even at the risk of losing export 
orders permanently. No. 3 Cleveland G.M.B. is 
quoted at 8ls. per ton, with No. 4 foundry and 
No. 4 forge at 80s., and No. 1 foundry at 83s. 6d., 
delivered Middlesbrough. The full output of hema- 
tite is needed in order to comply with contractual 
commitments, but users are kept supplied. Prices 
are unchanged, but it is fully expected that 
adyances will be made when the question comes up 
for consideration towards the end of May. East 
Coast mixed numbers are quoted at 97s. 6d. per 
ton on the North-East Coast, 103s. in Sheffield, and 
108s. 6d. in Birmingham, all less 5s. per ton rebate. 


LANCASHIRE. - Industry is well employed in 
this area and requirements of pig-iron are heavy, but, 
generally speaking. consumers’ needs are being 
satisfactorily met. Machine-tool makers, heavy elec- 
trical engineers, general engineers, jobbing founders 
and light-castings makers are receiving adequate 
deliveries against existing contracts. For delivery 
to users in the Lancashire price zone, offers of 
Staffordshire and Derbyshire No. 3 foundry iron are 
all on the basis of 89s. per ton, with Derbyshire 
forge at from 84s. to 86s. per ton, and Northants 
foundry at 87s. 6d. Hematite remains very scarce, 
and the market is firm at 106s. per ton, delivered 
equal to Manchester, for West Coast material and 
105s. 6d. for East Coast, with Scottish No. 3 foundry 
quoted in the region of 105s., delivered. 


MIDLANDS.—Complaints continue to be received 
that users of pig-iron are not receiving full contraci 
deliveries or that the material despatched is not of 
the requisite quality. Activity at the consuming 
plants, however, cannot be said to have been cur- 
tailed in any way by lack of supplies, users being 
supplied in one way or another. Northants No. 3 
foundry iron is quoted at 83s. 6d. per ton, and 
Derbyshire and Lincolnshire iron at 86s., delivered 
Birmingham and Black Country stations. Derby- 
shire iron receives the most inquiries at the present 
time, but that is because supplies of other grades 
are not available. In Derbyshire iron, also, 
the quantity for disposal on the open market 
is rapidly declining. The demand for the special 
irons is heavy and supplies are having to be im 
ported from other areas in order to cope with require- 
ments. Refined pig-iron is quoted at £6 17s. 6d. 
and upwards, according to quality. Low-phosphorus 
iron is quoted between 97s. 6d. and 107s. 6d., wit! 
Scottish No. 3 at the latter figure, and medium- 
phosphorus is quoted at 92s. to 95s., delivered the 
Midlands. Deliveries of hematite remain belated 
in many instances, and the market is very firm. 
For delivery in Birmingham and district, West 
Coast mixed numbers are quoted at £5 9s. 6d., East 
Coast No. 3 at £5 8s. 6d. and Welsh mixed numbers 
at £5 8s. An extra of 1s. 6d. per ton is charged 
if delivery into works is stipulated. 


SCOTLAND.—New business is confined to small 
parcels for prompt delivery. No. 1 foundry con- 
tinues to be quoted at 90s. 6d. and No. 3 foundry 
at 88s., f.o.t. furnaces. Cleveland iron is also un- 
changed in price, No. 3 being quoted at 84s. f.o.t. 
Falkirk and 87s. f.o.t. Glasgow, but no supplies 
are forthcoming, apart from deliveries under 
contracts. This shortage is considerably restricting 
activity at the light-castings foundries, which 
generally have well-filled order-books. Mixed 


numbers of hematite are quoted at 98s., less 5s. 
rebate, and basic, British and Indian, at 82s. 6d., 
less 5s. rebate, delivered steelworks. 


Coke 


New contracts are few and far between in the 
foundry-coke market, as most consumers are well 


covered. Prices are very firm. For delivery to 
Birmingham and district, best Durham coke is 
offered at from 42s. 6d. to 45s., and Welsh coke 


from 40s. to 54s. per ton. 


Steel 


Attention in the steel market is concentrated upon 
the scarcity of supplies and the efforts which 
are being made in many departments to alle- 
viate the situation, either by rationing con- 
sumers or by endeavours to obtain fresh sup- 
plies of scrap and pig-iron, says the official 
report of the London Iron and Steel Exchange. 
The production of steel in this country continues at 
a high rate, but is restricted by the shortage of 
raw materials. The semi-finished steel department 
is probably more hardly hit by the shortage than 
any other section of the steel trade. The British 
works producing this class of material have their 
output for some time to come earmarked against 
contracts, and Continental industries are behind with 
their import quota. So stringent is the position with 
regard to this material that some of the re-rolling 
works are faced with the possibility of having to 
curtail operations. In the finished section of the 
market, the pressure to obtain supplies is equally 
severe, and some of the consuming industries com- 
plain that their work is held up. In this depart- 
ment, also, the producers are in many cases seeking 
to ease the situation by instituting a system of 
rationing. 


Scrap 


An agreement has been reached between the steel- 
makers and the scrap distributors with regard to 
the marketing of scrap. It is understood that 
under the new scheme available supplies of scrap 
will be sold at economic prices. The shortage of 
scrap is universal, and embargoes on exports are 
general abroad. Offers are being received in this 
country of export business at prices in excess of the 
current home quotations. Prices remain firm on 
the Cleveland market. but no changes have been 
made during the week. Active business has been 
done on the Midland market, but no large tonnages 
have been involved. Inquiries far outpace the 
available supply in Yorkshire, but a fair number 
of contracts have been entered into recently. In 
Lancashire, the supply position has become still 
more acute, and firm prices are quoted all round. 
Business has also been restricted in Scotland, and 
the demand has still further outdistanced the supply. 


Metals 


Scenes of great activity were seen on the London 
Metal Exchange on Monday. Prices advanced in 
a sensational manner, and the day’s turnover. 
aggregating 32,950 tons, is believed to be the largest 
so far recorded. The day’s sales in copper amounted 
to the exceptional total of 12,400 tons, and the price 
of standard copper for delivery in three months’ 
time at one time touched £73 10s. The price of tin 
also made a jump and reached the highest level 
since 1928. The day’s turnover of tin amounted 
to 1,350 tons. Sales of lead amounted to 8,500 tons, 
while the turnover in spelter was 10,700 tons. The 
consumption of non-ferrous metals has been increas- 
ing in most countries for some time, but the pub 
lication of the White Paper on Britain’s rearmament 
programme has given an added stimulus to a mov. 
ment that was already strong. The market was 
most active during the morning session and 
threatened to get right out of hand. Simultaneous 
bids for copper diverged by as much as £3. In the 
afternoon, conditions were more orderly and prices 
became more stable. The general opinion would 
appear to be that, while speculative activity has 
been on a very big scale, the bulk of the purchases 
has emanated from trade consumers, who fear 
that the huge rearmament programmes will absorb all 
available supplies, which have already been de- 
pleted by the requirements of normal industrial 
users. 

The setback from the peak levels touched during 
the morning session on Monday was attributed to 
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reports that the Government intended, by methods 
which were unstated, to check the rise. There was 
another rumour that the Government had already 
covered a considerable proportion of its metal re- 
quirements. In the Stock Markets on Monday the 
state of the base metals was reflected upon the shares 
of the producing companies. On Tuesday specu- 
lators snatched profits and prices weakened. Lively 
dealings again occurred in metal and armament 
shares on the Stock Exchange. The price of tin 
fell sharply on Wednesday, while the copper quota- 
tion further strengthened, as also did that of 
spelter and lead. 

Copper.—Conditions in this market during the 
past few days have been reminiscent of war-time. 
This metal has predominated in the recent sensa- 
tional activity. Following the advance in price to 
14 cents recently one large copper-producing com- 
pany in the United States has advanced its domestic 
selling price by 1 cent to 15 cents per lb.—the 
highest since 1930. Other copper producers are so 
far maintaining the old domestic level of 14 cents 
per Ib., but are expected to follow the lead given 
by also raising their prices to 15 cents. It is 
stated that in the United States industry and trade 
are again expanding in an atmosphere of boom. The 
current demand for copper is very substantial 
under the prevailing speculative interest. The 
advance in the price of domestic copper from 14 to 
15 cents per lb. has brought to a head the agitation 
by manufacturers for the abolition of the import tax 
of 4 cents, which is due to expire on June 30. 

Daily market prices :— 


Cash.--Thursday. £59 17s. 6d. to £59 18s. 9d.; 
Friday, £63 12s. 6d. to £63 15s.; Monday, £69 15s. 
to £70; Tuesday, £65 to £65 5s.; Wednesday, 
£66 17s. 6d. to £67. 

Three Months.—Thursday, £59 17s. 6d. to 
£59 18s. 9d.; Friday, £63 12s. 6d. to £63 15s. ; 


Monday, £69 15s. to £70; Tuesday, £65 to £65 5s. ; 
Wednesday, £66 17s. 6d. to £67. 

Tin.—Business has been on a good scale in the 
United States, where the tinplate mills are operating 
at the rate of 100 per cent. of normal running 
time. The Netherlands East Indies People’s Council 
has rejected the Banka-Billiton Tin Merger Bill, 
which seeks to merge the tin interests of the two 
tin-producing islands, Banca and Billiton. The 
decision does not mean that the merger has definitely 
been abandoned, as the Dutch Government has the 
right to set aside the decision of the People’s 
Council. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £234 to £234 5s.; Friday. 
£240 10s. to £240 15s.; Monday, £248 to £249: 
Tuesday, £249 to £250: Wednesday, £240 10s. to 
£242 10s. 

Three Months.—Thursday. £234 15s. to £235: 
Friday, £241 to £241 5s.: Monday, £249 to £250; 
Tuesday, £250 to £251; Wednesday, £241 to £243. 

Spelter.—The price of this metal reached the 
highest level since 1927 during Monday’s boom. The 
improvement has, perhaps, been the outstanding 
feature of the amazing purchasing of metals. The 
price in the United States has increased to 6.80 
cents per lb. East St. Louis. 

Official quotations were as follow :— 

Ordinary.—Thursday, £27 1s. 3d.; 
£27 17s. 6d.: Monday, £30 5s.; 
£28 17s. 6d.; Wednesday, £29 13s. 9d. 

Lead.—Buving of this metal has been active in 
common with prevailing conditions. The price of 
iead established an eleven-year record on Monday. 
The United States lead quotation has been further 
advanced to 6.50 cents per lb. New York. 

Day-to-day quotations : 

Soft Foreign (Prompt).—Thursday, £28 12s. 64d. ; 


Friday. 
Tuesday, 


Friday, £30; Monday, £30 17s. 6d.; Tuesday. 
£30 5s.; Wednesday, £30 10s. : 
Price of Platinum.—-The official quotation of 


platinum decreased by £1 


5s. to £11 15s. per fine 
ounce on Monday. 


Diaries Received 


Since the acknowledgment in our Annual Review 
Number of the various diaries sent to us, two more 
have been received. The first one was sent by 
Thos. W. Ward, Limited, of Sheffield and elsewhere, 
and is a three-day to a page type. The second was 
sent by Ph. Bonvillian & E. V. Ronceray, of Choisy 
le Roi, near Paris. It contains over a hundred pages 
of data in addition to the diary itself. In a covering 
letter Mr. Ronceray says that he will send copies 
to those of our readers who understand French. 
We very sincerely thank both these firms for their 
courtesy. 
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For “easy stripping” use 


YORKSHIRE SAND 


Yorkshire Sand is of a synthetic nature, its 


production 


being under careful laboratory 


control. Perfect standardization is obtained 
with the various grades, suitable for light and 
the heaviest steel castings. 


It is because of the refractoriness of the sand 
and of the toughness of the mould surface that 
castings made with Yorkshire Sand are dis- 
tinguishable by their excellent finish. 


Please address all enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LTD., 


Genefax House, Sheffield 


Telephone : 
Sheffield 31113 (6 lines). 


LONDON OFFICE: 
Russell House, 
Adelphi, W.C.2. 

Telephone: Temple Bar 7361. 
Telegrams: 
**Genefax, Rand-London.’’ 


Telegrams : 
“ Genefax, Sheffield.” 


SCOTTISH OFFICE: SOUTH WALES OFFICE: MANCHESTER OFFICE: 
156, St. Vincent St., 11, Wind St., 9, Albert Square, 


Glasgow. Swansea. Manchester, 2. 
Telephone: 5250. Telephone : 3680. Telephone: Blackfriars 6130. 
Telegrams: Pt Telegrams: Telegrams: 


**Genefax, Glasgow.’’ ** Genefax, Swansea.’’ ** Genefax, Manchester.’’ 


Read what an 
IMPORTANT 
STEELFOUNDER 
says :— 


“During the 40 years I have 
been connected with Steel 
Foundry work, considerable 
changes have taken place. 
Away back, we had Steel 
Moulders’ Composition, Old 
Crucible Pots, etc., and each 
works claimed to have its 
own ‘secret’ moulding com- 
position. High Silica Sand 
has eliminated practically all 
these from many foundries 
and to-day we have your 
‘Yorkshire Sand’ which acts 
almost like a chill, and leaves 
the skin of the casting blue- 
black and as clean as cast 


iron. 


The hot steel lies quietly 
against the wall of sand, and 
often when the casting has 
been lifted out of the mould, 
the latter looks as if it could 
be used over again, just like 
a permanent mould.” 


hods 
eady 
nares 
b tax 
30. 
9d. : 
15s. 2 
| 
to 
15s. : 
| 
6d. ; 
sday. 
n of 
fine 
> 
~ 
7 


COPPER 
£ed 
Standard cash 6617 6 
Three months 66 17 6 
Electrolytic 71:10 0 
Tough a 71 12 6 
Best selected 712 26 
Sheets 108 17 6 
India 82 12 6 
Wire bars .. 7137 6 
Ingot bars .. 7% 
H.C. wire rods Seat 
Off. av. cash, Jan. -- 5110 105 
Do., 3 mths., Jan. .. 5113 
Do., Sttlmnt., Jan. 
Do., Electro, Jan. -- 5613 Of 
Do., B.S., Jan. .. 
Do., wire bars, Jan. .. 57 0 44 
Solid drawn tubes 
Brazed tubes .. 144d. 
Wire ‘ 94d. 
BRASS 
Solid drawn tubes = 
Brazed tubes .. 
Rods, drawn Ll}d. 
Rods, extd. or rlld. .. 64d. 
Sheets to 10 w.g. .. lO$d. 
Wire 
Rolled metal a» 
Yellow metal rods. . os 
TIN 
Standard cash 240 10 O 
Three months 241 0 0 
English. 242 10 
243 10 
Straits 242 15 0 
Australian 
Eastern 24415 
Banca : 24215 O 
Off. av. cash, Jan. .. 229 9 103 
Do., 3 mths., Jan. -. 230 4 13 
Do., Sttlmt., Jan. .. 22910 
SPELTER 
2913 9 
Remelted 2616 3 
Hard 261 3 
Electro 99.9 32 2 6 
lish ‘ 30 18 9 
In : 25 16 3 
Zinc dust . 29 0 0 
Zinc ashes . 815 0 
Off. aver., Jan... 
Aver. spot, Jan. .. -. 21 3 Of 
LEAD 
Soft foreign ppt. .. -- 3010 0 
Empire (nom.) .. 
English 
Off. aver., Jan. 2 
Aver. spot, Jan. .. 37 
ALUMINIUM 
ts on ee £100 to £105 
Wee a 1/3 to 1/4 Ib. 
Sheet and foil 1/2 to 1/4 lb. 


ZINC SHEETS, &c. 


Zinc sheets, English 42 10 0to43 0 0 
Do.,V.M. ex-whse.42 10 0to43 0 0 
Rods 42 10 0 


English .. 79 0 0 to 82 10 
Chinese, ex-whse. .. 
Crude, c.i.f. (nom.) 


QUICKSILVER 
Quicksilver... 14 0 Oto 14 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


—) 


45 -- 1015 Otol 
15% - 1636 17 0 
Ferro-vanadium— 
35/50% .. 12/8 lb. Va 
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RAW MATERIALS—PRICE LIST 
(Wednesday, February 24, 1937) 


Ferro-moly bdenum— 
70/75% carbon-free 
Ferro-titanium— 
20/25% carbon-free .. 9d. lb. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 


4/6 Ib. Mo. 


80/85% .. .3/3 to 3/6 Ib. 
Tungsten metal powder— 

98/99% .. . to 3/9 Ib. 
Ferro-chrome— 

Ferro-chrome— 

Max. 2% car. .. « 

Max.1% car. .. .. 38515 0 

Max. 0.5% car... .. 3610 0 

70% carbon-free ‘ 94d. Ib. 
Nickel—99.5/100% ‘£180 to £185 


“F” nickel shot .. £165 0 0 
Ferro-cobalt, 98/99% .. 7/3 Ib. 
Metallic chromium— 

96/98% .. 2/5 |b. 


Ferro-manganese— 
76/80% loose £1315 Otol4 5 0 
76/80% packed £14 15 Otol5 5 0 
76/80% export .. £13 0 0 
Metallic manganese— 
94/96% carbon-free .. 1/3 Ib. 
Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 2s. Od. 


Finished bars, 18% tungsten 2s. 9d.° 


Per lb. net, d/d buyers’ works. 
Extras— 
Rounds and om 3 in. 


and over 4d. lb. 
Rounds and squares, under 
tin.tofin.. 
Do., under } in. to in. 1/- lb. 
Flats, 4 in. X 3 in. to under 
lin. x in. 
Do., under in. x fin. Ib. 
Bevels of approved sizes 
and sections 6d. Ib. 


Bars cut to length, 10% extra. 


SCRAP 
South Wales— Sa. 8. 
Heavy steel +. 
Mixed iron and 
steel ve 3 5 Oto3 7 6 
Heavy cast iron .. 
Good machinery .. 
Cleveland— 
Heavy cast iron .. -- 315 0 
Heavy machinery 317 6to4 0 0 
Midlands— 
Short heavy steel .. 
Light cast-iron 
scrap 215 O0to217 6 
Heavy. wrought 
Scotland— 
Heavy steel 3 5 O0to3 7 0 
Ordinary castiron3 15 VU to 3 16 6 
Engineers’ turnings 
Cast-iron borings .. . 2286 
Wrot-iron piling 40 0 
Heavy machinery . a 2:°6 
London—Merchants’ buying prices, 
delivered yard. 
Copper (clean) “ .. 52 0 0 
Brass .. 3000 
Lead (less usual draft) 
Tea lead... 
Zinc 1 0 0 
New aluminium cuttings . 74 0 0 
Braziery copper .. - 06 
Gunmetal .. = .. 488 0 0 
Shaped black pewter -. 1244 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No.1... 83/6 
” No. 3 ee oe 81 [- 
80/- 
Forge No. 4 as a 80/- 
Hematite No.1 .. 98 /-* 
Hematite M/Nos. .. mn 97 /6* 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 98 /-* 
» d/d Birm. .. 109 /6* 
Malleable iron d/d Birm. . . 135/- 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge .. = 83 /- 
» No.3 fdry. .. ~ 86/- 
Northants forge .. 80/6 
fdry.No.3 .. 83/6 
»  fdry.No1l .. 86/6 
Derbyshire forge .. 83 /- 
fdry. No.3 .. 86 /- 
fdry. No.1... 89/- 
Scotland— 
Foundry, No. 1, f.o.t. 90/6 
No. 3, f.o.t. .. 88 /- 
Cleveland No. 3, Glasgow 87 /- 
» .. 84 /- 
Scottish hem. M/Nos. d/d.. 98 /-* 
Sheffield (d/d district) — 
Derby forge 80/6 
» fdry. No.3. 83/6 
Lincs forge = 80/6 
» fdry. No. 3. a 83/6 
W.C. hematite .. 103 /6* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 oa 89 /- 
Staffs fdry. No.3 .. 89 /- 
Northants fdry. No.3... 87/6 
Cleveland fdry. No.3... 89 
Glengarnock, No. 3 105 /- 
Clyde, No. 3 105 /- 
Monkland, No.3 .. 105 /- 
Summerlee, No. 3 is 105 /- 
Eglinton, No.3 .. 105 /- 
Gartsherrie, No. 3 105 /- 
Shotts, No. 3 105 /- 


* Subject to a rebate of 5s. per ton under 
certain conditions. 
FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


Bars (cr.) .. 
Nut and bolt iron 8 17 6to9 7 6 
Hoops --ll 7 6 and "P. 
Marked bars (Staffs) fot. 18 0 
Gas strip 1l 7 6 and a 


Bolts and nuts, } i in. xX 4in. 
16 10 and up. 


Steel— 

Plates, ship, etc. 910 6to 913 0 
Boiler plts 10 0 6told 3 0 
Joists 9 3 0 

Rounds and squares, 3 in. 
to 54 in. .. 10 3 0 

Rounds under 3 in. to hit in. 
Flats—8 in. wide and over 9 8 0 
», under 8 in. and over 5in. 913 O 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 1210 0 
Hoops (Staffs) 10 5 0 
Black sheets, 24g. (4-t. lots) 12 0 0 
Galv.cor.shts. ( , ) 14 00 
Galv. flat shts. ( ) 1410 0 
Galv. fencing wire, 8s. plain 16 0 0 
Billets, soft. . 6 5 0 
Sheet bars .. ‘6 2 6to6 10 0 
Tin bars 6 2 6to610 0 
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PHOSPHOR BRONZE 
Per Ib. basis 


Strip .. 123d. 
Sheet to 10 w 134d. 
Wire 143d. 
Rods .. 143d. 
Tubes .. 163d. 
Castings ‘ 15d. 


Delivery 3 cwt. free. 

10% phos. cop. £33 above B.S. 
15% phos. cop £38 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 

C. Cirrrorp & Son, 


NICKEL SILVER, &c. 


Per lb. 
Ingots for raising 9d. to 1/3 
Rolled— 
To 9 in. wide 1/3 to1/9 
To 12 in. wide 1/3} to 1/9} 


To 15 in. wide 
To 18 in. wide 
To 21 in. wide 1/4} to 1/104 
To 25 in. wide 1/5 to 1/1 
Ingots for spoons and forks 9d. to 1/5} 


1/34 to 1/94 
1/4 to 1/10 


Ingots rolled to spoon size _—1/- to 1/8} 
Wire round— 
to 10g. 1/64 to 2/1} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/5} upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. -. 22.76 
No. 2 foundry, Valley .. -. 21.00 
No. 2 foundry, Birm. .. «+ ae 
Basic, Valley .. .. 20.50 
Malleable, Valley 31.00 
Grey forge, Valley ‘ .. 20.50 
Ferro-mang. 80%, seabuard .. 80.00 
O.-h. rails, — at mill .. 39.00 
Billets .. ‘ .. 34.00 
Sheet bars .. 34.00 
Wire rods .. 43.00 
Cents. 
Tron bars, Chicago 
Tank plates os .. 2.05 
Beams, etc. 1.90 
Skelp, grooved steel 1.80 
Steel hoops 1.95 
Sheets, black, No. 24 2.80 
Sheets, galv., No. 24 
Barbed wire, galv. a 2.75 
Tinplates, 100-lb box .. $4.85 
COKE (at ovens) 
Welsh foundry .. 32/- to 33/- 
» furnace .. 26/6 to 27/6 
Durham foundry bids to 26/6 
furnace 93 
Scotland, foundry 28/- 
TINPLATES 


f.o.b. Bristol Channel ports 


I.C. cokes 20x14 per box 19/9 to 20/3 
28x20. 39/6 to 40/- 
» 20x10 ,, 28/- to 28/3 
183x114 ,, 20/6 to 21/- 
Cw. 20x ,, 17/- to 17/3 
28x20 ,, 35/6 to 35/9 
20x10 ,, 23/9 to 24/- 
18$x14 17/3 to 17/6 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron .. £810 Oto £910 0 
Bars-hammered, 
basis £17 0 Oto£l8 0 0 
Bars and nail- 
rods, rolled, 
basis £17 0 Oto£fl8 0 0 
Blooms £13 0 Oto£l4 0 0 
Keg steel .. £26 0 Oto£29 0 0 
Faggot steel £18 0 Oto£23 0 0 
Bars and rods 
dead soft, st’1£11 0 to £12 0 


0 
All per English ton, f.o.b. Gothenbure 


[Subject to an exchange basis of 
Kr. 19.39 to £1.] 
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SPECIALS, &c. 


NON-FERROUS METALS 
COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


MIDDLESBROUGH. 
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IRON 


HEMATITE, BASIC, 


13, RUMFORD STREET, LIVERPOOL. 


grades FOUNDRY, 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


3, HOPE ST., GLASGOW, C.2. 
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Notice 


Small Advertisements in this section of the 
Journal are accepted at the id rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

{A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OREMAN or Assistant desires change. 
Young, keen and energetic. Experienced 
jobbing, repetition, high-duty and ordinary cast 
irons. Guaranteed to get results.—Box 236, 
Offices of THe Founpry Trape JOURNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


JhOREMAN required for roll foundry. Must 

have practical knowledge of moulding of 
chilled and grain rolls of ali sizes, and good 
orgamsing ability. In strict confidence write 
stating age, experience, and salary required, to : 
Box 252, Offices of Tue Founpry TRapr 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


FOUNDRY Manager required (Manchester 
Area). Experienced in all classes of malle- 
able castings. Applications must state age, 
experience, salary required.—Box 246, Offices of 
Tur Founpry Trapve Journat, 49, Wellington 
Street, Strand, London, W.C.2 


SITUATIONS VACANT AND WANTED.—Conid. 


MACHINERY—Continwed 


DE Casting Shop Manager seeks re-engage- 

ment; full control or as Assistant. Has 
been in charge of aluminium die casting 
foundry and all subsidiary processes. Well 
educated, technical training. (295) 


OUNG Foundryman, Technical College 
trained, Diploma, two First Class City and 
Guilds Certificates, Bronze Medal, desires situa- 
tion as Assistant ta Foundry Manager. Sound 
metallurgical, analytical and engineering train- 
ing. Go anywhere. (296) 


TPABOR Pneumatic Moulding Machines for 
sale. For price and particulars apply : 
WILCOX & CO. (B’HAM), LTD., 

65-71, Barr Street, 
BIRMINGHAM, 19. 


GAND MIXERS AND AERATORS.—The 

“* Breakir ’’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


RON and Steel Works Metallurgist desires 
change. Thorough experience all branches ; 
analytical, metallurgical, heat-treatment, testing, 
pyrometry, etc. Practical steelmaking and roll- 
ing experience. (297) 


AGENCY 


FOUNDRY Representative, with connection 

Midlands and S.W. England, requires 
additional Agency for malleable and non-ferrous 
castings.—A. Bonp, 5, Colenso Road, Bir- 
mingham 16. 


MACHINERY 


WANTED.—Roote's or Thwaite’s Blower, 

approx. 3,000 c.f.m., with 12-in. bottom 
outlet. Full particulars to: Box 244, Offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY Manager required, South-West 
England; must be conversant with latest 
practice connected with plate and machine 
moulding of stove castings for vitreous-enamel 
finishing ; sand and metal control, coremaking. 
Only eo competent men need apply.— 
Box 234, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED.—Working Chargehand Moulder 
for Sandslinger. One used to engineering 
work preferred. Good prospects.—Apply Box 
232, Offices of THe Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


WANTED for India, a thoroughly qualified 
Foundry Foreman. Young single man 
preferred. Applicants should send full details 
experience to F. Harwoop, 1/2, Gt. Winchester 
Street, London, E.C.2. 


WANTED for jobbing foundry, South 

Wales, two first class Green and Dry 
Sand Moulders; constant job for right men.—- 
Box 250, Offices of Tue Founpry Trave 
JournnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


WANTED for a steel foundry on the North- 

East Coast, a Weight Estimating 
Draughtsman and two Juniors. Apply stating 
age, experience, and salary required, to: Box 
248, Offices of THe Founpry TrapE JouRNAL, 
49, Wellington Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by eourtesy of the proprietors of Tx 
Founpry Trape JouRNAL. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
eandidate should write to the General Secretary, 
quoting identification number. 


BR4ss and Aluminium Foundry Foreman 
5 seeks re-engagement; over 20 years’ prac- 
tical experience ; electrical, sanitary, valves and 
general engineering castings. (294) 


NEw Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davizs & Son, West Gorton, Manchester. 


*Phone 98 Staines. 
YOCHRAN Boiler, 10 ft. 3 in. by 4 ft. 9 in., 


~ 100 lbs. w.p. 

Air Receiver, 18 ft. 6 in. by 4 ft. 6 in., 3-in. 
plate, welded. 

Harrison Carter Double-Action Mixer, 4 ft. 
by 3 ft. by 2 ft. 

Horizontal Air Compressor, 200 c.f. at 100 Ibs. 

HARRY H. GARDAM & CO., LTD., 
STAINES 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabiuet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 
dia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S. C. BILSBY, a.M.1.c.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


Pneumatic 12” cyl. (Jackman) PLAIN JOLT- 
RAM MOULDING MACHINE; table 5 
square. 

Pneumatic No. 6 Ajax JOLT-RAM ROLL- 
OVER MOULDING MACHINE; take 36” x 
24” boxes. 

Three LANCS. BOILERS; 30’ x 8’; 120 Ibs. 


wW.p. 


Write fer Albion’ Catalogue. 
‘Grams : ‘‘ Forward."’ “Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 


AND.—Hill and Sea Sand delivered by road 

or rail at your works. Write for prices.— 

Tuomas Batt & Sons, C.L.C. Goods Station, 
Southport. 


TRAW ROPES for Cores and Packing pur- 

purposes. See our Advertisement, page 

20, this issue.—Witt1aM OLsEN, Lrp., Cogan 
Street, Hull. 


FOUNDRY BLACKINGS AND 
FACINGS. All our own productions by 

the latest machinery. Pure Ceylon Plumbago 

(import direct). Quality at reasonable prices. 

Orders are repeated Send for free sample. 

JOHN & C. DURRANS, 
PENNINE WORKS, 

HAZLEHEAD, NEAR SHEFFIELD. 

Telephone : Telegrams : 

128 Penistone. ** Facings, Penistone.”’ 


"Phone: 287 SLOUGH 


EVERAL Good Foundry Grinders, 
Price, £5 to £20. 


12’ square Sand Blast Room Plant 
complete and in good condition. 
Price, £180. 
Four Morgan Oil-fired Tilting 
Furnaces reconditioned — 450-Ibs. 
capacity. Also 250-lbs. and 600-lbs. 
capacity in stock. CHEAP. 


Large stock of Moulding Machines, 
Compressors and A.C. Motors. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


SELECT YOUR MACHINE 
FROM THE 
LARGEST 
STOCK OF HIGH-CLASS 
SECONDHAND 
MOULDING 


MACHINES 
IN THE WORLD 
Practical Advice Free 


Cc. W. COLEMAN, 
156, STRAND, LONDON, W.C.2. 
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